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For  a  Total  UHF  System, 

Choose  ICOM 


ICOM  offers  a  variety  of 
UHF  gear  to  meet  your 
operating  requirements... 
the  IC-47IH  base  station 
transceiver,  fC-47A  compact 
mobile,  IC-04AT  or  IG4AT 
handheld  transceivers,  and 
the  RP-3010  crystal  controlled 
repeater. 


The  IC-471H  all  mode 
4 30-450M Hz  base  station 
transceiver  provides  ?0  to  75 
watts  of  adjustable  power. 
With  32  full-function  memories, 
32  PL  tones,  memory  scan, 
mode  scan  and  programmable 
band  scan,  the  IG471H  pro- 
vides maximum  UHF  base  sta- 
tion performance ;  The  I C-4  71 A 
25  watt  version  is  also  available. 


The  IC-47A  25  watt 
440-449.995MHZ  uftra- 
compact  FM  mobile  provides 
superb  performance  in  the 
mobile  environment  Measur- 
ing only  5i/z*  wide  by  Vh"  high 
by  9'  deep,  the  IC-47A  also 
features  nine  full-function 
memories,  32  built-in  PL  tones 
and  a  complete  scanning 
system.  Each  unit  comes  stan- 
dard with  an  HM-23  mic  with 
up/down  scan  and  a  mobile 
mounting  bracket 


Optional  AG-35 
Mast  Mounted 
GaAsFET 
Preamplifier 
for  IC-471H 


r04AT  to  p-of-t  he- 
line  UHF  handheld  features 
DTMF  direct  keyboard  entry, 
LCD  readout,  32  PL  tones,  3 
watts  standard  (5  watts 
optional)  and  10  memories  V 

which  store  duplex  offset  and       t- 
PLtone. 

The  IC-4AT  handheld 
features  44<M49.995MHz 
coverage,  a  DTMF  pad.  1.5 
watts  output  and  thumbwheel 
frequency  selection. 


The  IC-04 AT  and  1C-4AT 
come  standard  with  an  IC-BP3 
NiCd  battery  pack,  flexible 
antenna,  AC  wall  charger,  belt 
clipr  wrist  strap  and  ear  plug. 
PLUS  a  wide  variety  of  slide-on 
battery  packs  and  accessories 
are  available. 


The  RP  3010  crystal  con- 
trolled UHF  repeater  covers 
from  430-4  BOM  Hz  and  in- 
cludes CTCS5,  3  digit  DTMF 
decoder  and  CW  JD'er. 

See  ICOM's  full  line  of 
UHF  gear  atyour  local  ICOM 
dealer. 


ICOM 


First  in  Communications 


ICOM  America,  Inc.,  238G-I!6th  Ave  NF,  Betflevue.  WA  98005  /  3331  Towerwood  Drive,  Suite  307,  Dallas,  TX  75234 

All  stated  specifications  are  appro*! mate  and  subject  to  change  without  notice  or  obligation.  Alt  ICOM  radios  significantly  e  acred  FCC  regulations  limiting  spurious  emissions    47IH1IS4 


m 


The  Key  to   Worldwide 


HAM 

RADIO 


OUTLET 


Communications" 


THE  COMPLETE  RESOURCE  FOR  YOUR  HAM  RADIO  NEEDS. 


ICOM  IC-R71A 


SUPERIOR  GRADE 

GENERAL  COVERAGE 

RECEIVER 


Regular  $799 

SALE!  $629 


TOLL-FREE  PHONE 

INCLUDING  ALASKA  AND  HAWAII 
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ICOM    IC-37A 


220  MHz's  BEST  BUY! 
REGULAR  $449 

SALE!  S299.95 

LIMITED  QUANTITIES 
THIS  PRICE. 
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HAND-HELDS 
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IC-02AT    IC-2AT     IC-3AT 
IC-04AT    IC-4AT 

AT  GREAT  LOW 
SUMMER  PRICES 


ICOM!  IC-735 


THE  LATEST  IN  ICOM'S  LONG  LINE 
OF  HF  TRANCEfVERS 


CALL  FOR  LOW,  LOW  PRICE 
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FREE  SHIPMENT 

MOST  ITEMS.  U.P.S  SURFACE 


■■■ 


l\^kji\l\  EDmON 


IC-3200A  DUAL  BANDER 

COVERS  BOTH  2  METERS 

and  70CM 

CALL  FOR 
LOW, 
LOW 
PRICE 
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6  STORE  BUYING  POWER! 


PERSONALIZED  SERVfCE 
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800-854-6046 

THE  TOLL  FREE  NUMBER  IS  NOT  IN  EFFECT  IN  THE  STATES  OF 

CALIF.  AND  ARIZONA 
CALI F  AN  D  ARIZONA  CUSTOMERS  CALL  OR  VISIT  NEAREST  STORE 

^  PHONE  HOURS:  9:30  AM  TO  5:$0  PM  PACIFIC  TIME. 
STORE  HOURS;  10  AM  to  5:30  PM  Mon.  through  Sat 


FREE  SHIPMENT 

MOST  ITEMS  S.  SURF 


ANAHEIM.  CA  92801 

2620  W.  La  Palma, 

(714)  761-3033,  (213)  860-2040, 

Between  Disneyland  i  Knotty  Betry  Farm, 

BURLINGAME,  CA  94010 

990  Howard  Ave,, 

(415)  342-5757, 

5  mites  south  on  101  from  San  Fran   Airporl. 


OAKLAND,  CA  94609 

2811  Telegraph  Ave.. 

(415)4515757, 

Highway  24  Downtown  Left  27th  off-ramp 

PHOENIX,  AZ  85015 

1702  W  Camefbaek  Road, 

(602)  242-3515, 

East  of  Highway  17 


SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road. 

(619)  560-4900, 

Highway  163  and  Crairemont  Mesa  Blvd. 

VAN  NUYS.CA  91401 

6265  Sepulveda  Blvd., 

(818)988  2212 

San  Diego  Freeway  at  Victory  Boulevard 
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THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE  PATCH 


•  A  patch  should  work  with  any 
radio.  AM,  FM,  ACSB,  relay 
switched  or  synthesized. 

•  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio. 

•  Your  patch  should  sound  just 
like  your  home  phone. 

•  There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  important  syllables.  The 
best  phone  patches  do  not  use 
the  cheap  sampling  method. 
(Did  you  know  that  the  compete 
tion  uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial model?) 

•  A  patch  should  disconnect 
automatically  if  the  number 
dialed  is  busy. 

■A  patch  should  be  flexible,  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simplex, 
or  semi-duplex. 

•  A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency! 

•  A  patch  should  not  become  er- 
ratic when  the  mobile  is  noisy. 

•  You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

■  You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT. 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface. 

•  You  should  be  able  to  connect 
a  patch  to  three  points  inside 
your  radio  (VOL  high  side,  FIT, 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL  and  SQ.  set- 
tings do  not  affect  the  patch. 

•  A  patch  should  have  MOV 
lightning  protectors* 

•Your  patch  should  be  made  in 
the  USA  where  consultation 
and  factory  service  are  immed- 
iately available. 

ONLY 

PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 

BEWARE  OF  INFERIOR 
IMITATIONS 
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PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 


N 

E 
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With  an  amazingly  low  price,  the  all  new  PRIVATE  PATCH  111  is  the  most 
powerful  personal  phone  patch  system  available.  You  can  use  it 
simplex,  repeater  aided  simplex  (from  your  base)  or  semi-duplex  (at  the 
repeater).  That's  right,  you  will  never  have  to  buy  another  patch. 
PRIVATE  PATCH  111  does  it  all!  There  are  many  new  and  important 
features  which  were  formerly  only  available  in  our  top  commercial 
models. 

With  a  flick  of  the  new  connect  switch  you  can  patch  your  friends  on  the  repeater  into 
the  phone  system.  One  of  them  may  need  to  report  an  emergency! 

No  hassles  with  busy  signals!  If  you  call  a  number  that  is  busy,  just  put  your  MIC  down 
and  relax,  PRIVATE  PATCH  III  will  disconnect  automatically. 

The  new  CW  ID  keeps  you  completely  informed  as  to  patch  status.  ID  occurs  when  you 
access  and  again  when  you  disconnect.  ID  is  also  sent  after  toll  call  attempts,  all 
automatic  disconnects,  manual  disconnect  and  when  timeout  is  imminent.  And  of 
course  your  CW  ID  chip  is  free. 

PRIVATE  PATCH  III  does  not  interfere  with  the  normal  use  of  your  base  radio.  A  new 
audio  pre-amp  permits  audio  take  off  before  the  VOL  control.  As  a  result,  the  VOL  and 
squelch  settings  do  not  affect  patch  operation.  Of  course  you  can  also  connect 
PRIVATE  PATCH  III  to  the  MIC  and  EXT  speaker  jacks  as  before. 

A  new  digit  counting  system  makes  the  toll  restrict  positive  even  in  areas  where  you  do 
not  have  to  dial  "I"  first.  A  secret  five  digit  code  disables  the  toll  restrict  for  one  toll  calk 
Re-arm  is  automatic. 

Additional  new  features;  MOV  lightning  protection  —  Three  digit  access  code  (eg,* 93) 
—  Spare  relay  position  on  board  —  Plus  former  features:  3/6  minute  timeout  timer  — 
Digital  fast  VOX  (pat,  pend.)  —  115  VAC  supply  —  Modular  Jack  and  cord  plus 
much  more! 

Please  write  or  call  for  our  four  page  brochure  to  get  the  complete  story. 


Options: 

FCC  approved  coupler 

12  VDC  or  230  VAC  power 


Warranty?  Yes,  one  full  year! 
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AMATEUR  ELECTRONIC  SUPPLY 

Milwaukee  Wl,  WickNffe  Oh. 
Qrfando  FL,  Clearwater  FL, 
Las  Vegas  NV 

COLES  COMMUNICATIONS 
San  Antonio  TX 

ERJCKSON  COMMUNICATIONS 
Chicago  tL 

HAM  RADIO  OUTLET 
Anaheim  CA  Burlmgame  CA. 
Oakland  CA,  Phoenix  A2, 
San  Diego  CA,  Van  Nuys  CA 

HENRY  RADIO 

Los  Angeles  CA,  Anaheim  CA, 
Butler  MO 


JUNS  ELECTRONICS 
Culver  City  CA,  Reno  NV 

MIAMI  RADIO  CENTER  CORP, 

Miami  FL 

MIKES  ELECTRONICS 
Ft.  Lauderdale,  Miami  FL 

NAG  DISTRIBUTING  CORP. 
Miami  FL 

PACE  ENGINEERING 
Tuc  son  A2 

THf  HAM  STATION 
Evansville  IN 

CANADA: 

DOLLAR D  ELECTRONICS 
Vancouver.  BC 


Z ~2     _Z 17  in 


(213)  373-6803 


CONNECT 
SYSTEMS 
INCORPORATED  23731  Madison  St.,  Torrance,  CA  90505 


for  Radio 
Amateurs 


On  the  Cover; 
Dawd  Smith  N1B8D  secures 
a  20m  beam  during  the 
K1XR  1985  Reld  Dcry  effort. 
Photo  by  Frank  Ccxdelle, 
Bennington,  New  Hampshire. 
Above  [I  to  rj:  Craig  Clark  N1ACR 
Lenny  Goodnow  WA1UNN.  and 
David  Smith  N18BD. 
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Again,  the  CCD 

The  continuing  story  of  ham  radio's  most  amazing  antenna 

The  Downunda  Project:  Part  II 

How  to  assemble  and  align  the  DSE  2m  transceiver  described  last  month. 

P ,  Simpson 
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Fighting  Fire  With 

If  15m  is  hot  and  your  antenna's  not,  try  the  V-bomb  array W6TYH 

Brew  a  Coffee  Ground  Plane 

No  cream,  no  sugar— just  a  440  antenna  that  really  percolates WA20VG 

Takin'  li  to  the  Streets— Part  I 

Work  the  world  from  your  HT!  Cross  banding  expert  WA6AXX  explores  the  how-to 
of  remote  and  auxiliary  operation , WA6AXX 

Build  the  Broadband  Bow  Tie 

It's  every  ham's  dream:  An  80m  antenna  with  a  flat  swr  of  1.5:1  from  3.5  to  4  0 
MHz.  And  it  couldn't  be  simpler WD9ELG 

Don't  Fall  for  Swr  Fraud 

Your  feediine  may  be  swindling  you,  Find  out  how  much  power  you  are  losing 
and  how  to  stop  it ..♦,,.  W1GV 


42 


Whip  the  Competition 

Improve  your  2m  HT's  "mileage"  with  this  custom  antenna  from  Datsun! 
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Exponential  Potential 

The  problem-  A  broadband  antenna  fed  with  coax  exhibits  narrowband  re- 
sponse. The  solution:  Use  this  exponential-line  matching  system W6TYH 

Wheatstones  Are  Not  Crackers! 

Here's  the  slickest  application  of  the  Wheatstone  circuit  yet  devised.  The  Nuller 
Bridge  is  the  only  instrument  you'll  need  to  adjust  your  antenna  matching  unit 
to  peak  performance *....,.. , . , , ,  K4KI 

A  New  Angle  for  Dipoles 

Stand  them  on  end!  Sounds  odd,  but  W1GV  presents  an  excellent  case  for  HF 
vertical  dipoles W1GV 


58 


62 


Six  for  Two 

Get  range-tested  12-dB  gain  for  under  S5!  K.C.  Jones  engineered  this  2m  delta 
beam  for  maximum  bang  per  buck KA8RCJ 

Dr.  Frankenstein's  CB  Beam 

Ravage  the  countryside  with  ten-meter  rf!  Create  your  antenna  with  refuse  from 
the  Citizen's  Band  graveyard ,,.,,.*»*., - . ,  -  KA3JOM 
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OCTOBERVENTION! 


We're  bunching  Amateur  Radio  into  the  future  with  how-to-do-it  forums  on  Pocket  Radio,  Satellites, 

and  Amoteur  TV.    Plus  FCC  exams,  ARRL  MARS,  GCWA,  manufacturer's  exhibits  and  acres  of  flea  market! 

Also  enjoy  a  deluxe  banquet  and  awards  program,  or  alternate  activities,  including  tours  and  shows* 


Pacific 
Division 
Convention 
Oct.  31  -  Nov.  3 


We  just  can't  get  it  all  in 

this  space,  so  rush  an  SASE 

for  the  complete  brochure  to: 

OCTOBERVENTION 

Dept.  500 

P.O.  BOX  19675 

Las  Vegas,  NV  89132 


QUALITY  TUNERS  THAT  DELIVER  MORE  PERFORMANCE, 
MORE  FEATURES,  MORE  VALUE  FOR  YOUR  MONEY. 


MFJ-941D  300  WATT  VERSA  TUNER  II 

COO95  MFJ  *  f,tt*st  l9l,lng  tun4r  plckl  lr>  plintv  rt  ntw  fMUjrei 

)▼  *  •  New  styling!  Brushed  aluminum  front,  All  metal  cabinet. 

(+$4)      New  SWR/Wattmeter!  More  accurate.  Switch  selectable  300/30 
watt  ranges.  Read  forward/reflected  power. 

New  antenna  twitch!  Front  panel  mounted,  Select  2 
coax  lines,  direct  or  through  tuner,  random  wire/ 
balanced  line  or  tuner  bypass  for  dummy  load. 

New  alrwound  inductor!  Larger  more  efficient 
12  position  alrwound  inductor  gives  lower  losses  and 
more  watts  out.  Run  up  to  300  watts  RF  power  output, 

Matches  everything  from  1.8  to  30  MHz 
dlpoies,  Inverted  vee,  random  wires, 
verticals,  mobile  whips,  beams,  balanced 
and  coax  lines. 

Built-in  4:1  balun  for  balanced  lines, 
1000  V  capacitor  spacing.  Black. 
11x3x7  inches.  WorJcs  witn  all 
solid  state  or  tube  rigs 
Easy  to  use  anywhere. 


MFJ 


,  S79. 95. 300  watts,  SWR /Wattmeter,  antenna  switch  on  rear. 

No  balun  8  x  2  x  6  in.  eggshell  white  with  walnut  grained  sides. 

MFJ-945,  S79  95,  like  MFJ-940B  with  baton,  less  antenna  switch. 

MDJ-flU,  $79.95.  like  MFJ-940B  with  balun,  antenna  switch  on 

front  panel,  less  SWR/Wattmeter 
Optional  mobile  bracket  for  9403, 945. 944,  $5,00, 


MFJ-949B— — 
300  WATT 

DELUXE  VERSA 
TUNER  II 

<1?0!?      MFJsbest 
?U7*      300  watt 

(+4)         Vina 
Tuner  II.  Materiel  every- 
thing from  1.8-30  MHzP 
coax,  randoms,  balanced 

lines,  up  to  300W  out- 
put, solid  state  or  tubes. 

Tunei  out  SWR  on  dl- 
poles, vees,  long  wires, 
verticals,  whips,  beams, 
quads. 

Built-in  4:1  balun. 
300W,  50-ohm  dummy 
load.  SWR  meter  and  2 
range  wattmeter  (300W 
and  30W). 

6  position  antenna 
twitch  on  front  panel.  12 
position  air-wound  in- 
ductor; coax  connectors, 
binding  posts,  black  and 
beige  case.  10x3x  7  in. 


MFJ-900  200  WATT  VERSA  TUNER 

Matches  coax,  random  wires  1 .8-30  MHz.       £  A  Q*5 

Handles  up  to  200  watts  output;  efficient      ^*tT  * 

alrwound  Inductor  gives  more  watts  out.         (+$4) 

5x2x6  in.  Use  any  transceiver,  solid  state  or  tube. 
Operate  all  bands  with  one  antenna. 

OTHER  200  WATT  MODELS; 

MFJ-901,  $59.95,  like  900  but  includes 

4:1  balun  for  use  with  balanced  lines. 

MFJ-16010,  $39.95.  for 

random  wires  only.  Great  for 

apartment,  motel,  camping 

operation.  Tunes  T.B-30  MHz. 


MFJ-9621.5KW 
VERSA  TUNER  III 

W  S22SV 

KWPEP         (+S1<» 
and  match  any  feediine 
continuously  from  T  &  to 
30  MHz;  coax,  balanced 
line  or  random  wire. 
Built-in  SWR/Wattmeter 
has  2000  and  200  watt 
ranges,  forward  and  re- 
flected power.  2%  meter 
movement.  6  position  an 
tenna  switch  handles  2 
coax  lines  (direct  or 
through  tuner),  wire  and 
balanced  lines.  4:1  balun 
250  pf  6  KV  variable 
capacitors.  12 position  in- 
ductors. Ceramic  rotary 
switch.  All  metal  black 
cabinet  and  panel  gives 
RFI  protection,  rigid  con- 
struction and  sleek  styl- 
ing, Flip  Stand  tilts  tuner 
for  easy  viewing. 
5x14x14  inches. 


MFJ-989  3KW  ROLLER  INDUCTOR  VERSA  TUNER  V 


£4«%Af5   Meet    Versa  Tuner  V".  It  has  all  the  features  you  asked 
fv*7  •    for,  including  the  new  smaller  size  to  match  new  smaller  rigs 

(+$10)        only  10  S/rW  x  4  1/2"H  x  14  7/8"0. 
Matches  coax,  balanced  lines,  random  wires  — 1.8  to  30  MHz,  3  KW  PEP- 
the  power  rating  you  won't  outgrow  (250  pf-6KV  caps). 
Hollar  Inductor  with  a  3-digiT  turns  counter  plus  a  spinner  knob  for  precise 
Inductance  control  to  get  that  SWR  down  to  minimum  every  time. 
Built-in  300  watt,  50  ohm  dummy  load,  built-in  4:1  farrlta  balun. 
Built-in  2%  meter  reaos  SWR  plus  forward  and  reflected  power  in  2  ranges 


(200  and  2000  watts).  Meter  light  requires  12  VDC,  Optional  AC  adapter 

MFJ-1312  is  available  for  S9.95. 

6-potitlon  antenna  switch  [2  coax  lines,  through  tuner  or  direct,  random/ 

balanced  line  or  dummy  load).  SO- 239  connectors,  ceramic  feed-throughs, 

binding  post  grounds. 
Deluxe  aluminum  low-profile  cabinet  with  sub-chassis  for  RFI  protection, 

black  finish,  black  front  panel  with  raised  letters,  tilt  bail. 
MFJ-9B1,  $239.95. 3  KW,  18  position  switched  dual  Inductor, 

SWR/Wattmeter.  4:1  balun. 


ORDER  ANY  PRODUCT  FROM  MFJ  ANO  TRY  IT-  NO 
OBLIGATION  IF  NOT  DELIGHTED,  RETURN  WITH- 
IN »  0 AYS  FOR  PROMPT  REFUND  (LESS  SHIPPING) 

*  One  year  unconditional  guarantee  •  Made  in  USA. 

*  Add  shipping/handling  shown  In  parenthesis 

*  Call  or  writs  for  free  catalog,  over  100  products. 


MFJ  ENTERPRISES,  INC. 
Box  494,  Mississippi  SUtS,  MS  39762 


TD  ORDER  ON  FOR  TOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647  1800.  Call  601-323-5869 
in  Miss,  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 


"When  You  Bay,  Say  73" 
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MFJ'S  MOST  ADVANCED  RTTY/ASCIf/AMTOR/CW 
MODES,  LED  TUNING  ARRAY.  RS-232  INTERFACE, 
TRANSMIT,  MARK-SPACE  DETECTION. 


I 
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MFI  RTTY  CW  DELUXE  COMPUTER  INTERFACE 


/ft? 
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MFJ  RTTY/ASCII/CW  software  on  tape,  cables  for  C-64/VIC-20. 
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MFJ-1229  Engineering,   perform- 

ance, value  and  features 
sets  MFJ's  most  advan- 
ced     RTTY/ASCII/ 
AMTOR/CW  computer  interface  apart  from  others, 
FM  (limiting)  mode  gives  easy,  trouble-tree  oper- 
ation   Best  tor  general  use,  off-shift  copy,  drift- 
ing signals,  and  moderate  signal  and  ORM  levels 
AM    (non-limiting)   mode   gives   superior    per- 
formance under  weak  signal  conditions  or  when 
there  are  strong  nearby  stations 
Crosshair  mark-space  LED  tuning  amy  simu- 
lates scope  ellipse  for   easy,   accurate  tuning 
even  under  poor  Signal-to-noise  conditions   Mark 
and  space  outputs  for  true  scope  tumng. 


Transmits  on  both  170  Hz  and  850  Hz  shift. 

Built-in  RS-232  interface, no  extra  cost 

Variable  shift  tuning  lets  you  copy  any  shift 
between  100  and  1000  H;  and  any  speed  (5-100 
WPM  RTTY/CW  and  up  to  300  baud  ASCII). 
Push  button  for  170  Hz  shift. 

Sharp  multi-pole  mark  and  space  filters  give 
true  mark-space  detection  Ganged  pots  give  space 
pass&and  tuning  with  constant  bandwidth   Factory 
adjusted  trim  pots  for  optimum  fitter  performance 

Multi-pole    active    filters    are    used    for    pre- 
limiter,  mark,  space  and  post  detection  filter- 
ing.   Has  automatic   threshold   correction    Thus 
advanced  design  gives  good  copy  under  QRM 
weak  signals  and  selective  fading 


COMPUTER  INTERFACE  HAS  FM,  AM 
VARIABLE  SHIFT  TUNING,  170/850  Hz 

Has  front  panel  sensitivity  control 

Normal/Reverse  switch  eliminates  retunmg  while 
checking  lor  inverted  RTTY  Speaker  |3Ck  +250 
VDC  loop  output 

Exar  2206  sine  wave  generator  gives  phase  con- 
tinuous AFSK  tones  Standard  2125  Hi  mark  and 
2295/2975  Hz  space  Microphone  lines.  AFSK  out, 
AFSK  ground.  PTT  out  and  PTT  ground. 

FSK  keying  for  trantctiws  with  FSK  input 

Has  sharp  800  Hz  CW  filter,  plus  and  minus  CW 
keying  and  external  CW  key  jack. 

Kantromcs  software  compatible  socket. 

Exclusive  TTL/RS-232  general  purpose  locket 
allows  interfacing  to  nearly  any  personal  com* 
puter  with  most  appropriate  software.  Available 
TTL/FtS-232  lines:  RTTY  demod  out.  CW  oemod 

out  {TTL  only),  CW-tD  in.  RTTY  m.  PTT  in, 
key  in.  All  signal  lines  are  buffered  and  can  be  in- 
verted using  an  internal  DIP  switch. 

Metal  cabinet.  Brushed  aluminum  front  12V*x 
21/*x6  mches  18  VDC  or  110  VAC  with  optional 
AC  adapter,  mfj-1312.  $9.95 

Plugs  between  rig  and  C-64,  VIC-20,  Apple  TRS 
80C    Atari    Tl-99  and  other  personal  computers 
Use  MFJ,   Kantromcs.  AEA  and  other  RTTY/ 
ASCII/ AM  TOfl^CW  soft  .-.re 


MFJ  MULTI-FUNCTION  MFWai 
TUNING  INDICATOR       $79-95 


i 


im 


Greatly  improve  your  RTTY  copying  capabilities. 
Add  a  crosshair  LED  Tuning  Indicator  that  makes 
tuning  quick,  easy  with  pin-point  accuracy,  Add 
mark  and  space  outputs  for  scope  tuning.  Add 
LEDs  that  indicate  170,  425,  850  Hz  shifts.  Great 
for  copying  RTTY  outside  ham  bands.  Add  sharp 
mark  and  space  filters  to  improve  copy  under 
crowded  /weak  conditions.  170,  425,  850  Hz  shifts. 
Add  Normal /Reverse  switch  to  check  for  inverted 
RTTY  without  retuning.  Add  output  level  control  to 
adjust  signal  into  your  terminal  unit.  Add  a  limiter 
to  even  out  signal  variation  for  smoother  copy, 
Unit  plugs  between  your  tuner  and  receiver.  Mark 
is  2125  Hz;  space  is  2295,  2550  or  2975  Hz.  Meas- 
ures 10x2x6  in.  and  uses  floating  13  VDC  or  110 
VAC  with  AC  adapter.  MFJ-1312,  S9.95. 

24/12  HOUR  CLOCK/ID  TIMER 

Switch  to  24  hour  UTC 
or  12  hour  format!  Bat- 
tery backup.  ID  timer  a- 
lerts  every  9  minutes 
after  reset.  Red  .6  fin. 
LEDs,  Synctironizable  to 
WWV.  Alarm,  Snooze 
function.  PM,  alarm  on 
indicators.  Gray/Black  cabinet.  T10  VAC.  ffl  Hi. 


MFJ  ELECTRONIC  KEYER 


MFJ-4G7 

$69.95 


^^^^^^^^^^_ 
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MFJ-106 

$19.95 


mfj-407  Deluxe  Electronic  Keyer  sends  iambic, 
automatic,  semi-auto  or  manual.  Use  squeeze,  sin- 
gle lever  or  straight  key.  Plus/minus  keying,  8  to  50 
WPM.  Speed,  weight,  tone,  volume  controls.  On/ 
Off,  Tune,  Semi-auto  switches.  Speaker.  RF  proof. 
7x2x6  inches.  Uses  9  V  battery,  6-9  VDC  or  110 
VAC  with  AC  adapter,  MFJ-1305,  $9.95. 

MICROPHONE  EQUALIZER 


MFJ-550 

$49.95 


Greatly  improves  transmitted  SSB  speech  tor  max- 
mum  talk  power.  Evens  out  speech  peaks  and  val- 
leys due  to  voice,  microphone  and  room  character- 
istics that  make  speech  hard  to  understand.  Pro- 
duces cleaner,  more  intelligible  speech  on  receiving 
end.  Improves  mobile  operation  by  reducing  bassy 
peaks  due  to  acoustic  resonances.  Plugs  between 
mic  and  rig.  4  pin  mic  jack,  shielded  output  cable. 
High,  mid,  low  controls  provide  ±12db  boost  or 
cut  at  490, 1170.  2800  Hz.  Mic  gain,  on/off/bypass 
switch,  "OrT  LED.  7x2x6  inches,  9  V  battery,  12 
VDC  or  110  VAC  with  adapter,  MFJ-1312,  $9.95. 


MFJ  ANTENNA  BRIDGEMFJM4 

$79.95 

Trim  your  antenna  for  optimum  per- 
formance quickly  and  easily.  Read 
antenna  resistance  up  to  500  ohms. 
Covers  alt  ham  bands  below  30  MHz, 
Measure  resonant  frequency  of  an- 
tenna. Easy  to  use,  connect  antenna, 
set  frequency,  adjust  bridge  for  me- 
ter null  and  read  antenna  resistance, 
Has  frequency  counter  jack,  Use  as 
signal  generator.  Portable,  self-con- 
tained. 4k&2  in.  9  V  uattery  or  110 
VAC  with  adapter,  MFJ-1312.  $9.95. 

MFJ  PORTABLE  ANTENNA 

MFJ1!  Portable  Antenna  lets  you  operate  40  30 
20  15.  10  meters  from  apartments,  motels,  camp 
sites,  vacation  spots,  nearly  any  electrically  clear 
location  where  space  f$r  a  fuli  size  antenna  is  a 
problem 

A  telescoping  whip  (extends  to  54  m  )  is  mounted 
on  self-standing  5V2x6j&x2!/i  inch  Phenolic  case 
Bui  run  antenna  tuner,  ibid  sirengtit  meter,  50  feet 
RG-58  coax  Complete  rmjUi-band  portable  antenna 
system  that  you  can  use  jfiear  i  v  anywhere  Up  to  30C 
watts  PEP 


MFJ- 1621 

$79.95 


MFJ  24  HOUR  LCD  CLOCKS 
$19.95  $9.95 

MFJ-108 


W 
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MFJ-107 


Huge  5/8  Inch  bold  black  LCD  numerals  make  these  two  24  Hour  clocks  a  must  for  your  shack,  Choose 
from  a  dual  clock  that  features  seperate  UTC  and  local  time  display  or  a  single  clock  that  displays  24  Hour  time. 

Mounted  In  a  brushed  aluminum  frame,  these  clocks  feature  huge  5/3  inch  LCD  numerals  and  a  sloped  face  for 
across  the  room  viewing.  Easy  set  month,  day,  hour,  minute  and  second  function.  Clocks  can  be  operated  In  an 
alternating  time-date  display  mode,  MFJ-108,  4Yzx1x2  inches;  MFJ-107,  214x1x2  inches.  Battery  Included. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-  NO 
OBLIGATION,  IF  NOT  DELIGHTED.  RETURN  WITH- 
IN 30 DAYS  FOR  PROMPT  REFUND  (LESSSHIPPING) 

•  One  year  unconditional  guarantee  ■  Made  tn  USA 

*  Add  $4  00  eacn  shipping  /handling  *  Call  or  write 
for  free  catalog,  over  100  products. 


MFJ  ENTERPRISES,  INC, 
Box  494.  Mississippi  State.  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647-1800.  Can  6G1 323-5869 
in  Miss  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 
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300    WATT   ANTENNA   TUNER    HAS    SWR/WATTMETER,    ANTENNA    SWITCH,    BALUN. 
MATCHES  VIRTUALLY  EVERYTHING  FROM  1.8  TO  30  MHz. 

MFJ 's  fastest  sailing  tuner  picks  in  plenty  of  new  feature*1 

•  New  Styling!  Brushed  aluminum  front.  All  metal  cabinet 

•  New  SWfl/Wattmeter!  More  accurate,  Switch  selectable 
300/30  watt  ranges  Read  forward/reflected  power. 

•  New  Antenna  Switch!  Front  panel  mounted.  Select  2  coax 
lines,  direct  or  through  tuner,  random  wire/balanced  line  or 
tuner  bypass  tor  dummy  load 

•  New  airwounrj  inductor!  Larger  more  efficient  12  position  air- 
wound  inductor  gives  lower  losses  and  more  watts  out.  Run  up 
to  3O0  watts  RF  power  outpul  Matches  everything  from  1  ,fl  to 
30  MHz  dipoles.  inverted  vee.  random  wires,  verticals,  mobile 
whips,  beams,  balanced  and  coax  lines.  Built-in  4:1  balun  for 
balanced  lines.  1000V  capacitor  spacing,  Black.  iix3*7  inches 
Works  with  all  solid  state  or  tube  rigs.  Easy  to  use,  anywhere. 


$99.95 


MFJ- Ml  O 


NEW 
FEA TURES 


RTTY/ASCII/CW  COMPUTER 
INTERFACE 


MFJ-1224     .  .-       »     .—   ...  _. 

$99.95  \**l**.*t&9. 


mm  ■ 


Free  MFJ  RTTY/ASCII/CW  software  on  tape  and 
cable  for  VIC-20  or  C-64.  Send  and  receive  com- 
puterized RTTY/ASCII/CW  with  nearly  any  per- 
sonal computer  (VJC-20.  Apple.  TRS-80C,  Atari, 
TI-99.  Commodore  64,  etc).  Use  Kantronics  or 
most  otfter  RTTY/CW  software.  Copies  botfi  mark 
and  space,  any  sftitt  (including  170.  425.  B50  Hz) 
and  any  speed  (5-100  WPM  RTTY/CW,  300  baud 
ASCII).  Sharp  8  pole  active  filter  for  CW  and  170 
Hz  shift.  Sends  170.  850  Hz  shift.  Normal /reverse 
switch  eliminates retuning.  Automatic  noise  li miter 
Kantronics  compatible  socket  plus  exclusive  general 
purpose  socket.  8x1  Kx6  in.  12*15  VOC  or  110  VAC 
with  adapter,  MFJ-1312,  $9.95. 

RX  NOISE 
BRIDGE 

Maximize 

your  antenna 

performance!        $59.95  MFJ-202B 

Tells  whether  to  shorten  or  lengthen  antenna  for 
minimum  SWR.  Measure  resonant  frequency, 
radiation  resistance  and  reactance 
New  Feature*:  individually  calibrated  resistance 
scale,  expanded  capacitance  range  (ti50  pf) 
Built-in  range  extender  tor  measurements  be- 
yond scale  readings  1-100  MHz  Comprehensive" 
manual  Use  9  V  battery.  2x4x4  In. 

INDOOR  TUNED  ACTIVE 

nEVVumpboved   ANTENNA 

.her  gain  "World  Grabber"  rival* 
Witfl  or  exceeds  reception 

el  outside  long  wires!  Unique  tuned  Active 
Antenna  minimizes  intermode,  improves  select- 
ivity, reduces  noise  outside  tuned  band,  even 
functions  as  preselector  with  external  antennas. 
Covers  0.3-30  MHz. Tele 
scoping  antenna.  Tune. 
Band,  Gain,  On -off 

bypass  controls.  6x2x6  in.        fiL  fj     & 
Uses  9V  battery ,9- 
18  VDC  or  110  VAC  with 
adapter.  MFJ-1312.  $9.95.  MFJ-1Q2QA  $79.95 


POLICE/FIRE/WEATHER 
2  M HANDHELD  CONVERTER 

Turn  your  lyntheilred  scanning       $39.95 
2  meter  handheld  Into  a  hot  Police/  *  ■  mfj 
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MFI  VHP 
CONVERTER 


"it  "*WMf 


m 
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Fire/Weather  band  scanner! 
144-148  MHz  handhelds 
receive  Police/Fir©  on  154- 
158  MHz  with  direct  fre- 
quency readout  Hear 
NOAA  maritime  coastal 
plus  more  on  160-164  MHz, 
Converter  ntounts  between 
handheld  arid  rubber  ducky 
Feedthru  allows  simultaneous 
scanning  of  both  2  meters 
and  Police/Fire  bands  Wo 
missed  calls,  Crystal  controlled.  Bypass/Off 
switch  allows  transmitting  (up  to  5  watts).  Use 
AAA  battery.  2Hx1  Vzxl tt  in.  BNC  connectors 

MFJ/BENCHER  KEYER 
COMBO 

MFJ-422 

$109.95 

The  best  of 

■II  CW  worlds- 

a  deluxe  MFJ  Keyer  in  a  compac 
that  fits  right  on  the  Bencher  iambic  paddle' 
MFJ  Keyer  -  small  in  size,  big  in  features  Curtis 
8044-B  IC.  adjustable  weight  and  tone.tront  panel 
volume  and  speed  controls  f^50  WPM)  Built- 
in  dot-dash  memories  Speaker,  sidetone,  and 
push  button  selection  of  semi-automatic/tune 
or  automatic  modes  Solid  state  keying.  Bencher 
paddle  is  fully  adjustable,  heavy  steel  base  with 
non-skid  feet.  Uses  9  V  battery  or  110  VAC  with 
optional  adapter,  MFJ-1305,  $9.95. 

VHF  SWR/WATTMETER 

Lew  GOlt  MFJ-812  $29.95 

VHF  SWR/ 

Wattmeter! 
Read  SWR 
(14  to  170  MHz) 
and  forward/ 
reflected  power 


nfiguration 


**■»  it*r 
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at  2  meters  Has  30  and  300  watts  scales  Also 
read  relative  field  strength.  4x2x3  in. 


1  KW  DUMMY  LOAD 

mfj-250  $39.95 

Tune  up  fait,  extend 
life  of  finali,  reduce 
ORM!  Rated  tKWCW 
orZKWPEPfor  10  min- 
utes. Half  rating  for  20 
minutes,  continuous  at 
200  WCW,  400  W  PEP. 
VSWfl  under  1.2  to  30 
MHz,  1.5  to  300  MHz 
Oil  contains  no  PCB 

50  ohm  non-inductive  resistor,  Safety  vent, 
Carrying  handle.  7V?x6V*  in, 

24/12  HOUR  CLOCK/ ID  TIMER 

MFJ-106 

$19.95  N 

Swttcti  to  24 

hour  UTC  or 
12  hour  format! 
Battery  backup 
maintains  time  during  power  outage.  ID  timer 
alerts  every  9  minutes  after  reset.  Red  LED  .6  Inch 
digits.  Synchronizable  with  WWV.  Alarm  wtth 
snoozB  function.  Minute  set,  hour  set  switches. 
Time  set  switch  prevents  mis-setting.  Power  out, 
alarm  on  indicators.  Gray  and  black  cabinet.  5x2x 
3  inches.  110  VAC,  60  Hz, 

DUALTUNABLE  SSB/CW/RTTY 
FILTER  MFJ.752B  $ggj5 


oo 


Dull  niters  give  unmatched  performance! 
The  primary  filter  lets  you  peak,  notch,  low 
pass  or  high  pass  with  extra  steep  skirts. 
Auxiliary  filter  gives  70  db  notch,  40  Hz  peak. 
Both  filters  tune  from  300  to  3000  Hz  with 
variable  bandwidth  from  40  Hz  to  nearly  flat. 
Constant  outpul  as  bandwidth  is  varied;  linear 
frequency  control  Switchable  noise  Hmiter  for 
impulse  noise.  Simulated  stereo  sound  for  CW 
lets  ears  and  mind  reject  GUM  Inputs  for  2  rigs. 
Plugs  into  phone  jack  Two  watts  for  speaker 
Dff  bypasses  filter.  9-T8  VDC  or  110  VAC  with 
optional  adapter.  MFJ-1312,  $9  96 


ORDER  ANY  PRODUCT  FROM  MFJ  ANO  TRY  IT-MO 
OBLIGATION.  IF  NOT  DELIGHTED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  RE  FUND  i  LESS  SHIPPING) 

•  One  year  unconditional  guarantee  *  Made  in  USA. 

•  Add  $4.00  each  shipping/handling  *  Ctll  or  write 
for  free  catalog,  over  100  products. 


MFJ  ENTERPRISES,  INC. 
Box  494,  Mltiltilppl  State.  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER.  CAU  TOLL-FREE 

800-847*1800.  Call  601-323-5869 
in  Miss,  and  outside  continental  USA 
Tefex  53-4590  MFJ  STKV 
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and  it  is  quiet  on  receive 
compared  to  a  regular  half- 
wave  inverted  vee  at  the 
same  altitude, 

I  have  no  way  to  deter- 
mine the  radiation  angles 
other  than  to  accept  what 
W4FD  and  W4ATE  wrote  in 
their  articles,  The  dam  thing 
works!  The  CCD  compares 
equally  with  my  home-brew 
half-wave  dipoles  on  re- 
ceived signal  strength  but  is 
superior  when  receiving 
weak  signals  and  signals 
with  QSB.  I  am  amazed,  in 
that  I  must  be  radiating  a 
mix  of  both  high-  and  low- 
angle  signals. 

My  construction  was 
quite  simple,  I  used  about 
423  feet  of  #14  insulated 
house-wire  stock  for  the  wire 
sections,  f  fed  it  in  the  center 
and  constructed  the  center 
insulator  out  of  a  junk  3/8  ff- 
thick  hunk  of  schedule-40 
PVC  plumbing  clamp.  One 
could  use  probably  any 
strong  plastic  just  so  it  can 
support  the  weight  and  the 
pull  of  the  elements  and  the 
feed  line.  The  feed  line  was 
70  feet  of  the  best  300-Ohm 
TV  twinlead  Radio  Shack 
has  (with  the  foam  dielec- 
tric). Not  having  an  ampli- 
fier, this  would  work  fine 
and  is  easier  to  mount  than 
open-wire  line.  The  TV  twin- 
lead  with  100  Watts  out  can 
handle  any  mismatches  with 
use  of  an  antenna  tuner  and 
be  reasonable  in  terms  of 
losses. 

The  insulators  for  the  ca- 
pacitor/resistor networks 
were  1-1/2  "-long  sections  of 
3/4  "-diameter  PVC  pipe  (see 
Fig.  1).  After  construction, 
these  insulators  were  filled 
with  clear  CE  silicone  caulk 
to  encapsulate  the  compo- 
nents for  weather  protec- 
tion. Locating  the  silver- 
mica  caps  was  the  longest 
project.  I  found  prices  as 
high  as  $1,25  each  to  12<C 
each.  It  pays  to  shop!  The 
voltage  ratings  of  my  caps 


BOTH  ELEMENTS  HAVE  A  47KA 
I  WATT  AESISTOR   IK  PARALLEL 
TO  THE  CAPACJTOR 


TOP  ELEMENT  80W    VERSrON 
46    750pF  SILVER  MICA  CARS  S% 
4S   WIRE   SECTtONS   70 in.  LOMG 
36  \n.  CAPACITY  HATS  AT  END 


LOWER   ELEMENT  40M 

VERStON 

46  S^OpF  SILVER  MICA  CAPS  5% 

48   SSIn,  WIRE  SECTIONS  WHERE 

LAST  £  SECTIONS  ARE    50% 

LONGER 


Fig,  2.  The  80/40  CCD  schematic* 


So  again  (see  Fig.  2\  the 
80-meter  element  has  46 
750-pF  caps,  46  47k-Qhm,  1- 
Watt  resistors,  and  48  wire 
sections  each  70  inches 
long.  The  40-meter  element 
has  46  39frpF  caps,  46  47k- 
Ohm,  1-Watt  resistors,  and 
48  wire  sections  each  35 
inches  long.  Actually,  the 
last  wire  sections  of  the  40- 
meter  element  are  50% 
longer  to  help  with  the  cur- 
rent flow  out  to  the  tip.  The 
80-meter  element  I  con- 
structed has  36  "-diameter 
hats  for  the  ends  to  serve  the 
same  purpose.  The  hats  and/ 
or  the  extended  last  sections 
are  not  really  needed  for  op- 
eration, but  the  authors  of 
the  articles  do  say  they  will 
improve  the  performance  of 
the  CCD  antenna. 

The  installation  was  the 
fun  part  (see  Fig.  3).  I  have  a 
27-foot  push-up  mast 
mounted  on  my  house.  My 
backyard  has  a  6-foot  chain- 
link  fence  around  it,  so  I 


clamped  the  three  10-foot 
mast  pipes  to  it.  With  the 
total  mounting  area  being 
about  80 '  x  64 ' ,  I  had  to  be 
creative! 

It  ended  up  like  the  draw- 
ing. Two  thirds  of  the  full- 
wave  80-meter  CCD  is  10 
feet  off  the  ground  and  only 
3  to  4  feet  from  the  metal 
fence!  Yet  I  worked  VKs  and 
ZLs  on  80  (with  the  band 
open)!  The  40-meter  ele- 
ment just  inches  under  the 
80-meter  element  was  luck- 
ier. I'd  say  about  60%  of  it  is 
up  between  10  and  27  feet 
(somewhat  like  a  conven- 
tional inverted  vee). 

Most  people  I  contact 
who  are  interested  in  the 
CCD  antenna  say  they  do 
not  have  the  room,  P hooey! 
I  would  say  my  city-size  lot 
is  average  for  urban  dwell- 
ers, and  the  neat  thing  about 
the  CCD  antenna  is  that  it  is 
unbelievably  tolerant  of 
your  creativity!  (Now  to  get 


the  neighbors  and  XYL  toler- 
ant-HI,HI!) 

An  added  plus  with  the 
general-coverage  feature  of 
my  TS-430S,  like  many  of  the 
newer  rigs,  the  CCD  setup  I 
use  works  excellently  on 
those  other  bands  for  re- 
ceive.  Remember  we  have 
here  a  very  broad  high-pass 
filter  of  an  antenna,  with  ex- 
tended aperture. 

To  build  a  CCD  takes 
some  soldering  time,  accu- 
rate measurement,  and 
thought  about  designing  in- 
sulators and  mounting.  Do 
not  be  afraid  even  to  wrap 
the  thing  around  you  r  house, 
like  going  under  a  roof  over- 
hang, if  you  are  in  a  "no  an- 
tennas" area,  The  thing  will 
work!  It  just  totally  reverses 
what  we  learned  about  the 
half-wave  dipole.  No  high 
supports?  Again  give  the 
CCD  a  try  and  you'll  be 
amazed  and  on  the  air.  You 
may  end  up  like  me  and  find 
it  everywhere!  ■ 


FEED  POINT   UP  27  T1. 


(3)   tO  ft.  MAST    PIPES 


STANDOFF 
INSULATORS 
ON    HOUSE 


6  ft.  CHAIN 
LINK  FENCE 


NewFL-4UHF 
Helical  Resonators 

Installed  in  Rm% 

or  FL-4H  Preselector  Unit 


These  are  professional  "Commercial  Grade"  Units — Designed  for  Extreme 
Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 
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COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200AVHF    SCR450A-UHF 


+     Wide    dynamic 

spurious   Reap     & 


•  Tot *ll f  Advanced  Omftgnt 

•  8  Pole  From  End  Fllr 
range— reduces  overload 
Intermod. 

•  Sens.  025  *W*2dB  SJNAD  typ 

•  Sel    -6dB  m    *  6.5  KHz     1300B  £    =  30KHj   (B 
Pol©  Crystal  +  4  Pole  Ceramic  FUrs 

•  S  Meter.  Discriminator  &  Devi  at  J  on  Mtr.  Qui  puts  I 

•  Exc    audio  quality1   Fast  squelch!  wfOOOOS^o 
Crystal.  f'Super  Sharp"  IF  Fttr  also  avail  j 

Complete  Receiver  Assemblies 

•  flew.  Bd,  mounted  in  shielded  housing 

•  Completely   asmbfd    &    tested,   w/FT    caps. 
S0239  conn 

•  As  used  in  the  SCRi 000.  Ready  lo  drop  into  your 
system! 

•  UHF  Rcvr.  Assy.  Now  Available  w/Super 
Sharp  FLA  Helical  Resonators.  Greatly 
reduces  IM  &  "out  of  band"  Interference! 


SCAP  Autopatch  Board 

•  Provides  all  basic  autopatch  functions 

•  Secure  3  Digit  Access;  1  Aum  On-Off  function, 
Audio  AGC,  Budt  in  timers,  etc  Beautiful  Audio1 

•  OH  inhibit  bd  also  available 

•  Write*  cat  I  tor  details  and  a  data  sheet 

RPCM  Board 

•  Used  wSCAP  board  to  provide    Reverse  Patch 
and  Land  Line  Control  of  RepeaTe* 

•  includes  land  une    answering    circuitry 

Lightning  Arrester  For  SCAP 

•  Gas  Discharge  Tube  shunts  phone  fine 
surges  to  ground 

•  Handles  up  to  40,000  Amps! 

•  The  Best  device  available  to  protect  Aulopatch 
equipment  from  lightning  damoe  $17.00  ■+  S/R 
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For  10M, 

Zlvly 

220  MHz, 

&  440  MHz 
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FL-6 


FL6  Receiver  Front-End  Preselectors 

•  FL-6;  6Hi  Q  Resonators  with  Lo- Noise 
Transistor  Amp  <2M  or  220  MHz) 

•  FL-4H:  4HJ  Q  hellcat  resonators  &  Lo-Noise 
Tr.  Amp.  *n  sftielded  housing.  (420-470  MHz) 

•  Extremely  helpful  at  sttes  with  many  nearly 
transmitters  to  "filter-out"  these  out  -of -band  signals. 
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SCR  500  VHF/UHF 
LINK/CONTROL  RCVft 

*  SGR200A  or  SCR450A  rack  mounted 
■  Available  with  or  without  meters  and 
power  supply 


ID250ACWID 

&  Audio  Mixer  Board 


IMPROVED  SCT410B 
TRANSMITTER  ASSY. 

SCT110  VHF  Xmtr/Exclter  Board 

•  10  Wts.  Output  100%  Duty  Cycle! 

•  Infinite  VSWR  proof 

•True  FM  for  exc>  audio  quality 

•  Designed  specifically  for  continuous  rptr  service, 
Very  low  in  "white  noise." 

•  Spurious— -75  dB.  Harmonics— 60  dB 
•With  .0006%  xtal. 

•  BA-30  30  Wt.  Amp  board  &  Heat  Sink, 

3  sec.  LP.  filter  &  rel.  pwr.  sensor. 

•  BA75  75  Wt  unit  also  aval  fable. 

SCT110  Transmitter  Assembly 

+  SGT110  mounted  in  $hteided  housing 

•  Same  as  u  sed  on  SCR  1 000  &  2000* 

•  Completely  assmbld,  w/FT.  caps,  SG239  conn. 

•  10,  30t  or  75  Wt  unit. 

SCT  410B  UHF  Transmitter  BrX  or  Assy. 

•  Similar  to  SCT1 10.  TO  Wts  nam 

•Now  includes  "on  board"  propor- 
tional Xtal  Osc JOven  circuitry  for  very 
high  stability! 

•  BA-40  40W.  UHF  AMP.  BD.  &  HEAT 
SINK 

ft   i 


•  Improved!   Now  includes  "audio  mute"  circuit  and 
"Emergency  Power"  10  option. 

•  4  input  AF  Mixer  &  Locaf  Mtc.  amp. 

•  PROM  memory — 250  bitsfchannel. 

•  Up  lo  4  different  ID  channels! 

•  Many  other  features.  Factory  programmed. 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•  Complete  solid  state  Control  for  rptr  Cor.  "Hang"  Timer, 
"TimenOui"  Timer,  TX  Shutdown/ Reset,  etc. 

•  Includes  inputs  &  outputs  for  panel  controls  &  lamps. 

Repeater  Tone  &  Control  Bds. 

For  SCRf  00074000  &  CTC10O/ID250  only 

•  TMR  1     Kerch unker  Killer"  or  "Time  Out  Warning 
Tone"  Bd. 

•  TRA«1  "Courteiy  Tons  Beeper"  Bd. 

•  PSM-1  Power  Supply  Mod  Kit  replaces  Darlington 
pass  transistor  In  older  SCR  1000/4000*. 


Call  or  Write  for  Data  Sheets 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design 

*  Uses  new  high  quality  Xtal  Controlled  Decoder 
IC,  wmigh  immunity  to  falsing 

*  Decodes  all  IB  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  ex- 
pandable to  any  no.  of  Functions  wi  Ex  pans  ion 
Cards. 

*  Held  Programmable  via  plug-in  Coded  Cards 

*  Latched  or  pulsed  outputs;  many  unique  3-digit 
codes  available.  Not  besicatty  t  digit  as  with 
competitive  units. 

•Transistor  Switch  outputs  can  directly  trigger 
solid  state  circuitry  or  relays,  etc.  for  any  type  of 
control  function. 

*  Interfaceable  to  Auxiliary  Equipment 

*  Low  Power  Consumption  CMOS  Technology. 
5VDC  Input  Gold  plated  connectors. 


SPECTRUM  COMMUNICATIONS 
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Celebrate  25  years  of  73  for  Radio  Amateurs 

by  treating  yourself  and  a  fellow  ham  to  an  un- 
beatable subscription  offer! 

Here's  how  It  works— When  you  get  a  friend 
to  enter  a  paid  subscription  to  73  for  the  low  one 
year  rate  of  $19.97,  you  can  renew  your  own 
subscription  for  an  unbelievably  low  $12. 
50%  savings  off  the  regular  renewal  rate! 

You  don't  need  special  salesmanship  abili- 
ties, Simply  show  your  friend  73's: 

•  high-quality  construction  projects  and  week- 
end gadget  ideas. 

•  articles  about  satellite  TV,  or  about  the  grow- 
ing use  of  microcomputers  in  the  hamshack. 

•  monthly  ham  help  features  and  new  product 
news, 

•  international  reports. 

It's  that  easy.  73  will  sell  itself.  And  when  your  ham  friend  enters  his  name  and  address  on  the 
coupon  or  attached  card,  you II  get  your  73  subscription  renewal  for  half-price. 
But  hurry!  This  special  offer  is  available  tor  a  limited  time  only, 
So  grab  a  ham  friend,  grab  a  pen,  and  come  join  the  73  silver  anniversary  super-savings  celebration! 
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We  want  to  join  the  73  celebration — a  new  paid  subscription  for  my  friend, 
and  a  renewal  for  me  at  50%  off. 


SEND  ME  ONE  YEAR  OF  73  FOR  RADIO 
AMATEURS  AT  THE  LOW  SUBSCRIPTION 
PRICE  OF  $19.97. 

D  Payment  Enclosed 

□  VISA    DAE     □  MC 

Card  # Exp.  Date 

Signature , 

Name 

Address 

City 


State 


Zip 


Canada  4  Mexico  $22.97.  Foreiffi  Suito  $3997,  One  year  only.  US  funds  drawn 

an  US  bank.  Fotefai  airmail  pteese  inquire.  359R6J 


BECAUSE  I  GOT  A  FRIEND  TO  SUBSCRIBE 
TO  73,  EXTEND  MY  SUBSCRIPTION  FOR 
ONE  YEAR  FOR  ONLY  $12.48! 

□  Payment  Enclosed    □  MC 

□  VISA     DAE    D  Bill  Me 


Card  # 


Exp.  Date 


Signature 
Name 


Address 


City 


State 


Zip 
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Canada  A  Mexico  $14.48,  Foreign  Surface  $2248.  One  year  onty.  US  funds 
drawn  on  US  bank.  Foreign  airmail,  please  inquire.  359R6K 
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The  Downunda  Project:  Part  II 

How  to  assemble  and  align  the  DSE 
2m  transceiver  described  last  month. 


Editor's  note:  Par!  I  of  this  article  appeared  in  the  August,  1985,  issue  of  73.  Reprinted  with  permission  from  Electronics  Australia. 


While  the  circuit  of 
the  new  VHF  trans- 
ceiver is  relatively  complex, 
its  construction  is  reason- 
ably simple  and  does  not  re- 
quire any  special  assembly 
techniques.  A  soldering  iron 
and  a  screwdriver  are  vir^ 
tually  all  you  need.  Make 
sure  the  iron  has  a  small 
chisel-shaped  bit  for  quick 
and  effective  soldering. 

Most  of  the  circuit  com- 
ponents, with  the  exception 
of  front-panel  and  rear-panel 
hardware,  are  accommo- 
dated on  a  single-sided 
printed  circuit  board  (PCB) 
measuring  162  X  199  mm 
and  coded  with  the  Dick 
Smith  Electronics  type  num- 
ber ZA1687.  The  front  and 
rear  panels  are  also  made 
from  PCB  copper  laminate 
and  are  soldered  at  right  an- 
gles to  the  main  PCB. 

The  whole  PCB  assembly 
fits  (and  that  is  the  operative 
word)  into  a  specially  de- 
signed ABS  case  which  has 
two  interlocking  halves  se- 
cured by  four  screws.  It  is  a 
neat  and  effective  assembly. 
As  can  be  seen  from  the 
photo,  the  front  panel  has 
white  silk-screened  labeling 
on  a  black  background.  This 
is  combined  with  an  attrac- 
tive set  of  knobs  and  other 
hardware  plus  a  backlit  sig- 
nal/power meter  to  produce 
a  professional-looking  trans- 
ceiver. 

Construction  Aids 

All  purchasers  of  this 


transceiver  kit  will  receive  a 
detailed  assembly  manual 
which  describes  construc- 
tion on  a  step-by-step  basis. 
The  parts  layout  diagram 
comes  complete  with  a  grid 
pattern  and  you  simply  in- 
sert each  part  in  turn  at  the 
grid  location  and  cross  it  off 
the  parts  list 

In  addition,  the  main  PCB 
wifl  be  supplied  with  a 
screen-printed  overlay  as 
seen  in  Fig.  2,  The  copper 
side  of  the  board  also  has  a 
solder  mask  to  reduce  the 
possibility  of  solder  bridges. 

Board  Preparation 

Before  actually  mounting 
any  of  the  components,  a 
certain  amount  of  work  on 
the  PCB  is  necessary  The 
first  job  is  to  remove  a  3-mm 
strip  of  solder  mask  from  the 
ground  pattern  at  either  end 
of  the  PCB.  This  is  best  done 
by  masking  off  each  3-mm 
Strip  with  masking  tape  and 
then  removing  the  solder 
mask  using  a  cotton  ball 


dipped  in  nail  polish  re- 
mover. 

Alternatively,  the  solder 
mask  can  be  scraped  off  us- 
ing a  sharp  utility  knife. 

Constructors  should  also 
inspect  the  board  very 
closely  to  see  if  the  solder 
mask  has  encroached  onto 
any  of  the  mounting  holes  of 
the  components.  Check  also 
that  all  component  holes 
have  in  fact  been  drilled  and 
that  there  is  no  evidence  of 
bridging  in  the  copper  pat- 
tern. None  of  these  faults 
may  in  fact  be  present,  but  it 
is  better  to  spot  them  now 
rather  than  try  to  find  them 
when  most  of  the  soldering  is 
complete. 

It  may  also  be  necessary 
to  slightly  enlarge  the 
mounting  hole  for  power 
transistor  Q22.  This  transis- 
tor is  mounted  and  soldered 
on  the  underside  of  the  PCB 
and  secured  by  a  stud  which 
passes  through  the  board. 

Q22  requires  a  clearance 


The  DSE  Commander  twometer  transceiver  kit 


hole  of  10  mm  so  that  its 
seating  plane  can  pass  right 
through  the  PCB  and  butt  up 
to  the  aluminum  heat  sink. 
More  on  that  later 

PCB  Assembly 

We  are  now  ready  to  com- 
mence assembly  of  the  PCB. 
Begin  by  installing  the  PC 
stakes  and  wire  links,  The 
wiring  diagram  (Fig.  3)  indi- 
cates where  most  are  re- 
quired. Additionally,  four  PC 
pins  are  required  as  a  foun- 
dation for  the  oscillator  en- 
closure and  as  locating 
points  for  the  front  and  rear 
panels. 

The  four  PC  pins  for  the 
oscillator  enclosure  and 
ground  pin  for  Q21  should 
be  fitted  from  the  copper 
side  of  the  PCB  so  that  the 
longest  end  is  through  the 
PCB. 

The  use  of  PC  pins  for  the 
external  wiring  is  optional 
but  we  recommend  it.  PC 
stakes  make  it  so  much  eas- 
ier to  disconnect  and  recon- 
nect wires  if  that  becomes 
necessary. 

There  are  13  wire  links  on 
the  PCB  and  all  except  one 
of  these  are  labeled  "LK"  on 
the  overlay  diagram.  The  ex- 
ception is  near  CI 58.  This 
one  is  shown  but  not  labeled 
on  the  diagram.  In  addition, 
note  that  one  of  the  links 
should  be  insulated  (near 
D33). 

With  the  job  of  installing 
the  PC  stakes  and  wire  links 
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Fig.  1.  Circuit  board,  foil  side* 


complete,  there  is  now  the 
longer  task  of  installing  all 
the  resistors  and  capacitors. 

Keep  Those  Leads  Short 

The  most  important  point 
to  remember  when  installing 
all  these  small  components 
is  that  the  pigtails  should  be 
kept  as  small  as  possible.  Be- 
cause the  circuit  is  working 


at  very  high  frequencies,  any 

long  component  pigtails  will 
act  as  unwanted  inductors 
and  play  havoc  with  the  per- 
formance. 

Quite  a  few  of  the  resis- 
tors have  to  be  stood  "on 
end"  to  fit  them  in.  When 
this  is  done  the  clearance  be- 
tween the  end  of  the  resistor 
body  and  the  PCB  should  be 


around  1  mm.  It  is  a  good  idea 
to  install  these  vertical  resis- 
tors with  the  color  code  run- 
ning  down  the  body,  It  is 
easier  to  check  the  resistor 
values  in  this  way, 

R111  (100k  0)  should  not 
be  installed  before  FL3  and 
Q8  are  inserted  and  sol- 
dered. It  loops  over  these 
two  components. 


Little  comment  is  required 
with  regard  to  mounting  the 
capacitors  except  that  you 
must  use  the  capacitor  type 
specified.  There  are  no  ifs  or 
buts  here.  Do  not  inter- 
change green  caps  (i.e.,  met- 
allized  polyester)  for 
ceramics  or  tantalums  for 
normal  electrolytics  (or  vice 
versa). 
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F/g.  2.   Paris  placement  guide. 


C169  is  a  couple  of  light- 
duty  insulated  wires  twisted 
together  The  amount  of 
twist  is  adjusted  (sounds  very 
precise,  doesn't  it?)  during 
the  calibration  procedure. 

Semiconductors 

The  semiconductor  com- 
plement is  33  diodes,  30  tran- 
sistors, and  seven  integrated 


circuits.  With  the  total  of  70, 
it  might  seem  a  lot,  but  don't 
hurry  the  task  to  get  through 
it  quickly. 

Mount  the  diodes  first  and 
again  the  pigtails  should  be 
kept  as  short  as  possible. 
Take  particular  care  with  the 
diodes  that  are  mounted  "on 
end,"  Make  sure  that  the  po- 
larity is  corrcH  t    Remember 


that  once  you  have  soldered 
and  clipped  the  leads  you 
will  not  be  able  to  reuse  the 
diode  if  you  find  it  has  been 
installed  the  wrong  way 
around. 

Pay  particular  attention 
when  installing  diodes  D22, 
D23,  D24,  and  D25.  The 
cathode  end  of  these  diodes 
is  indicated  by  the  red  band. 


The  yellow  and  orange 
bands  make  up  the  code 
which  indicates  the  diodes' 
type  number. 

D14  is  installed  with  cath- 
ode end  up  and  anode  to 
PCB  ground.  It  is  part  of  the 
pickup  (including  "gim- 
mick" capacitor  C169)  for 
the  meter  circuit. 
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Fig.  3.  Wiring  diagram. 


Care  is  also  required  when 
mounting  the  transistors  to 
ensure  correct  lead  orienta- 
tion. Double-check  each 
transistor  against  the  circuit 
diagram  before  soldering  it 
into  the  circuit  All  the  small- 
signal  plastic-pack  transistors 
plus  the  metal-encapsulated 
TOT8  types  (Q6,  Q7,  Q17, 
Q25)  should  be  mounted  so 
that  the  transistor  bodies  are 
about  3  mm  above  the  sur- 
face of  the  PCB 

In  practice,  this  simply  in- 
volves pushing  the  transis- 
tors down  onto  the  board  as 
far  as  they  will  go  without 
placing  undue  strain  on  the 
leads  {and  on  your  finger- 
tips). 

The  TO-39  metal-package 
transistors,  Q20  and  Q21 ,  are 
mounted  flat  against  the 
PCB,  The  metal  case  of  Q21 
must  also  be  grounded  by 
soldering  it  to  a  PC  pin  which 
should  already  have  been  in- 
stalled Clip-on  heat  sinks 
are  also  fitted  to  Q20  and 
Q21 

As  already  mentioned  at 
the  start,  Q22  is  mounted  on 
the  copper  side  of  the  PCB. 
It  has  four  brass  tabs  which 
are  soldered  directly  to  the 
PCB  copper  pattern.  Make 


sure  it  is  correctly  oriented 
before  soldering. 

The  integrated  circuits  re- 
quire little  comment  apart 
from  the  two  that  are  CMOS. 
These  are  IC2  and  IC3,  the 
4560  decimal  address.  These 
should  be  soldered  while  the 
iron  has  its  barrel  connected 
to  the  PCB  ground  pattern 
via  a  jumper  lead.  Solder 
pins  16  and  8  of  IC2  and  IC3 
first  and  then  the  remaining 
pins. 

Inductors 

By  now  you  are  ready  to 
begin  installing  the  various  rf 
transformers  and  coils.  Ten 
of  these  have  to  be  wound 
by  you,  the  constructor  The 
necessary  details  of  these 
are  shown  in  Table  1 .  The 
main  points  to  watch  here 
are  that  you  must  use  the 
correct  gauge  of  wire  for 
each  coil  and  that  the  coils 
are  wound  exactly  to  speci- 
fication. 

Note  that  the  hairpin  coils. 
L21  and  L24,  must  be  dimen- 
sioned exactly  as  called  for 
in  the  table. 

Coils  L8  and  L11  are  sup- 
plied already  wound  and 
must  be  installed  the  right 
way  around.  If  you  closely 
examine  the  red  plastic  form 


for  each  coil  you  will  notice 
that  one  side  of  the  form  has 
a  long  vertical  rib  while  the 
other  has  a  short  vertical  rib. 
In  the  case  of  LB,  the  long  rib 
should  be  adjacent  to  L6.  In 
the  case  of  L11,  the  long  rib 
should  be  closest  to  Q1,  the 
80140, 

Assembly  of  the  main  PCB 
can  now  be  completed  by  in- 
stalling the  filters,  the  four 
crystals,  and  the  preset  pots. 

Finally,  it  is  necessary  to 
shield  the  vco  to  prevent 
spurious  radiation  into  adja- 
cent circuitry.  Supplied  with 
each  kit  is  a  strip  of  double- 
sided  PCB  laminate  which 
should  be  cut  into  four  28- 
mm  lengths  The  four  strips 
are  then  soldered  to  the  PC 
pins  at  the  corners  of  the  's/co 
circuit. 

Final  Assembly 

Attention  can  now  be 
turned  to  the  front  and  rear 
panels  These  are  supplied 
with  the  necessary  cutouts 
for  all  the  hardware,  and  as- 
sembly is  really  very  straight 
forward  For  example,  the 
frequency-selector  switch 
just  clicks  into  place  and  has 
its  own  built-in  retaining  sys- 
tem. 

Leave  the  heat-sink  assem- 


bly and  meter  off  at  this 
stage.  Note  that  R37  (470  Q) 
is  strung  between  the  outside 
lugs  of  the  volume  and 
squelch  pots,  as  depicted  in 
the  wiring  diagram. 

With  the  hardware  fitted, 
slip  the  front  and  rear  panels 
into  their  respective  mount- 
ing slots  in  the  case  and 
mount  the  main  PCB  using 
the  four  self*tapping  screws 
provided.  The  PC  pins  at  the 
front  and  rear  of  the  main 
PCB  are  now  soldered  to  the 
end  panels  and  the  case  fully 
assembled  to  make  sure  that 
everything  fits, 

Adjust  the  PCB  assembly 
as  necessary,  then  remove  it 
from  the  case  and  run  a  se- 
ries of  solder  fillets  between 
the  ground  pattern  of  the 
main  PCB  and  the  end 
panels.  This  provides 
strength  and  rigidity. 

With  this  done,  the  rest  of 
the  assembly  can  be  com- 
pleted. Install  the  heat-sink 
assembly  for  Q22,  which  is 
composed  of  a  short  channel 
extrusion  and  a  single-sided 
heat  sink  for  the  rear  panel 
These  are  secured  using 
screws  and  nuts  supplied 
with  the  kit.  Finally,  com- 
plete the  wiring  according  to 
Fig.  3+ 
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Quantum  Communications  Corporation 

5319  SWWestgate  Drive.  Suite  113  /  Portland,  OR  97221  /  (503)  690-1 108 

For  Information  on  the  latest  in  Vertical  Antenna  technology,  call  or  write 
for  your  free  catalog  of  Quantum  antenna  products. 
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MONOLITH  2010 
CONTINUOUS  TUNING 
VERTICAL  ANTENNA 
SYSTEMS 

Frequency  Range: 
Model  4010      7-30  Mhz 
8010      3-30  Mhz 
16010    1.5-30  Mhz 


Photo  Courtesy  N.A.S, A 


Alignment 

This  is  quite  a  straightfor- 
ward process,  although  you 
do  need  access  to  some  test 
equipment:  (1)  a  digital  mul- 
timeter, (2)  a  dummy  load, 
e.g.  DSE  cat.  D-7027,  (3)  a  5- 
MHz  (or  better)  oscilloscope, 
and  (4)  a  digital  frequency 
meter 

Initial  Settings 

1.  Set  the  core  of  L18 
flush  with  the  top  of  the  can. 

2-  Set  the  core  of  19  two 
turns  down  from  the  top  of 
the  can. 

3.  Set  the  core  of  L1 0  one 
turn  down  from  the  top  of 
the  can, 

4.  Set  the  slugs  of  coils  L8 
and  L11  one  turn  down  from 
the  top  of  the  form. 

5.  Set  VR68  to  Va  clock- 
wise rotation. 

Voltage  Checks 

Connect  the  transceiver  to 
a  13.8-V-dc  power  supply 
and  make  the  following  volt- 
age checks: 

1.  Without  switching  on 
the  unit,  check  that  the  input 
voltage  is  13.fi  V  dc.  This 
voltage  can  easily  be  mea- 
sured between  the  switch 
contact  on  the  volume  con- 
trol and  ground. 

2.  Switch  on  (without  mi- 
crophone connected)  and 
check  for  +10  V  dc  at  the 
collector  of  Q1  (allowable 
tolerance  0.5  V), 

3.  Check  for  +  10Vdcat 
the  emitter  of  Q4  (allowable 
tolerance  0.5  V), 

Synthesizer  Alignment 

1.  Check  TP1  (Test  Point 
1)  for  10-kHz  clock  fre- 
quency at  6  V  p-p  (approx.). 
Measurement  for  TP1  can  be 
easily  taken  from  under  the 
PCBatpin7of  IC6. 

2.  Check  TP2  (output 
from  L18  offset  oscillator) 
for  rf  output  Use  a  sensitive 
rf  probe  or  test  probe  as  de- 
picted in  the  inset  in  Table  1 

3.  With  oscilloscope  on 
TP4  (mix-down  frequency), 
located  at  IC16,  and  the  dc 
meter  with  the  positive 
probe  to  TP3,  adjust  L8  (vco 
coil)  for  2.5-2.7  V  at  144 
MHz. 
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Tab/e  7,   Coil  construction  details. 


4.  TP4  should  show  a  sig- 
nal of  600  kHz  at  approxi- 
mately 2  V  p-p  (simplex— 
144  MHz).  (Minimum  level 
of  1  V  p-p  and  maximum 
level  of  2  V  p-p  nominal.) 

5.  Adjust  L1 8 (offset oscil- 
lator) for  maximum  ampli- 
tude at  TP4. 

6.  Select  147  MHz.  The 
dc  volts  at  TP3  should  in- 
crease to  approximately  5  to 
6  volts.  The  oscilloscope  on 
TP4  will  show  a  level  greater 
thanl  V  p-p  at  36  MHz. 

7.  Select  146  MHz  (sim- 
plex). Connect  a  dummy 
load  to  the  output.  The  dc 
volts  at  TP3  should  be  4-4.5 
volts.  Now  press  the  PTT  but- 
ton for  a  short  period  and  ad- 
just VR68  for  4-4.5  volts  as 
measured  above. 

Receiver  Alignment 

1.  With  no  signal  input, 


adjust  L7  for  maximum  noise 
in  speaker 

2.  With  suitable  signal 
source  (i.e.,  signal  generator 
or  a  hand-held  transceiver 
held  near  a  radio,  etc.).  ad- 
just L2,  L3,  L4,  L5,  and  L6  for 
maximum  reading  on  the  sig- 
nal meter,  reducing  input  as 
required  to  obtain  ha  If -scale 
reading,  This  should  be  per- 
formed at  146  MHz  (center 
band),  Your  local  repeater, 
slow  Morse  beacon,  or  prop- 
agation beacon  can  be  used, 

3.  With  a  known  input 
frequency,  adjust  L6  and  L7 
for  best  sound  (best  audio 
quality). 

4.  With  an  accurate  input 
frequency  of  146.005  MHz 
and  the  +  5-kHz  switch  on# 
adjust  L14  for  best  audio 
quality.  (A  separate  2-meter 
transceiver  using  a  dummy 
load  and  in  close  proximity 
can  be  used,) 


5.  With  an  accurate  input 
frequency  of  146.000  MHz, 
change  the  switch  from  +  5 
kHz  to  normal  and  adjust 
LIS  (receiver  frequency  ad- 
justment) for  best  audio 
quality.  Please  note  that  the 

+  5  kHz  must  be  adjusted 
first,  and  then  the  normal  f  re- 
quency,  as  these  adjust- 
ments will  interact, 

6.  At  this  point,  with  a  cal- 
ibrated signal,  the  sensitivity 
of  the  receiver  should  be  bet- 
ter than  0.5  jiV  *or  12  dB 
Sinad. 

If  minor  receiver  instabil- 
ity is  experienced,  change 
R1 2  from  10k  ft  to  1 2k  (I  This 
is  due  to  the  variation  in  gain 
of  the  rf  amplifier,  Q6. 

Transmitter  Alignment 

1.  Align  at  144  MHz  sim- 
plex. 

2.  With  a  suitable  load 
and  frequency  counter  con- 
nected to  the  output  socket, 
press  the  PTT  button  and 
monitor  the  input  current.  Rf 
output  should  be  available 

3.  At  144  MHz  simplex, 
adjust  L9  for  maximum  rf 
output  Note  that  this  is  a 
critical  adjustment;  once  ad- 
justed, do  not  alter  it. 

4.  Then  adjust  L10  and 
L11  for  maximum  rf  output 
(still  at  144  MHz  simplex), 

5.  At  this  point,  the  rf  out- 
put should  exceed  10  Watts, 

Approximate  current 
drain  is  1 .9  A  at  1 0  W  and  2.2 
A  at  15  W, 

6.  Now  select  147  MHz 
and  press  PTT.  Rf  output 
should  be  the  same  as  that  in 

step  5,  and  no  adjustment  is 
required.  (No  tuning  is  re- 
quired due  to  the  broadband 
power  amplifier) 

Transmitter  Frequency 

1 .  Set  normal/  +  5-kHz 
switch  to  the  +  5-kHz  posi- 
tion. Set  frequency  to  146 
MHz,  then  press  PTT,  mak- 
ing certain  that  both  fre- 
quency counter  and  dummy 
toad  are  connected  to  the 
output.  Then  adjust  L16  for 
146.005  MHz 

2.  Switch  the  normal/  +  5- 
k Hz  switch  to  the  normal  po- 
sition and  adjust  for  correct 
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The  Panasonic  Command  Series: 

tuning,  you'll  hear  the 

Now  it's  easy  to  listen  in  on  the  world's  hot  spots. 

With  the  Panasonic  RF-B600  Command  Series 
FM/LW/MW/SW  receiver 

Its  advanced  microcomputer-controlled  tuner  lets 
you  preset  up  to  nine  different  frequencies.  And  reach 
them  at  the  touch  of  a  button.  Or,  press  the  appropriate 
buttons  and  tune  in  any  desired  frequency  with  direct- 
access  digital  tuning.  It'll  lock  right  in  to  every  signal 
with  a  PLL  quartz-synthesized  tuner.  Once  tuned  in,  the 
Panasonic  double  superheterodyne  system  helps  deliver 
a  clean,  consistent  signal. 

There's  even  built-in  auto-tuning  to  let  you  scan  the 
shortwave  band  automatically,  as  well  as  manually.  All 
this  means  you  can  tune  in  Berlin,  pick  up  Paris,  or  locate 
London  in  an  instant.  Without  dialing  all  over  the  band. 


Battens  not  included 


With  double  superheterodyne 
world  loud  and  dear. 

Both  the  RF-B600  and  the  RF-B300  are  packed  with 
features  and  built  to  go  anywhere. 

The  Panasonic  Command  Series  offers  something 
for  everyone.  With  equipment  sophisticated  enough  to 
impress  the  most 
avid  enthusiast,  and 
automatic  features 
that  get  you  where 
you  want  to  be.  Fast 

There's  a  whole 
world  out  there 


that's  waiting  to  be 
heard.  Tune  in  to  it 
with  the  Panasonic 
Command  Series. 
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fM 


VEUOW       tO  lot  S2  00 
lOOtortllOO 

^1   FLASHER  LED 

5  wok  QpvrAKOn 
f*d  jumbg  T  1*t 
$1.00  etch 

BI-POLAR 

jumbo  T  T*»*iz-e 
2  for  11  70 

COMPUTER 

GRADE 
CAPACITORS 

2.000  mfd,  200  VDC 

1**    DIA  *  5    HIGH 
3.600  m  Id  10  VDC 

1H    DIA   %Zl*    HIGH 

6.400  mfd.  60  VOC 

Pt    01 A    (4'i    HIGH 

9700  mfd  50  VOC 

lit    0<A    ■  i'      HIGH 

3t.0OQffifd.15VDC 

t*+    QiA    x  4    HIGH 

72,000  mfd,  15  VOC 

2    D'A    ■  *'»    HIGH 

IBS  000  mfd,  «  VDC 

O'A     |4';     M'GH 


?* 


13.8  VDC 
REGULATED  POWER  SUPPLY 

Tnew  «re  sc*o  state  .  ru&y  regutezed  1 3  0  vde 
PQHftrtupftes  Botft  feature  1 QGv  mbtj  state 

COrrMruCton   f  t/SC  p^rfKbDn  andL  E  O   PQw* 


1  imp  confttini.  5  amp  mrg* 


ii8  00c*ch 
»5.00«*ch 


'SPECIAL    PRICE* 
DUALLED,  DISPLAYS 


SS-Q  n-qt>  ?  segment  L  £  O  rewt- 
ou!5  Mount  m24  pinOlPiootela 


FND-5148r«]  CC 
DL-537red.c  a 


7  St  «Ch 


EDGE 
CONNECTORS 


frj 


TlHfai,t%C^IKfari»  *-  ^„»  L  . 


■  I  ||P  1 1 1 II  IfJ  J  JJFFF7"!  rrwriF 

ALL  ARE  1  5§    SPACING 

22,44  EDGE  CONNECTOR 

PC  slyle  12.00  ««fi 

2 2 ,'44  EDGE  CONNECTOR 
solder  iy g  style      $2.  SO  •  ac  n 

28,-56  EDGE  CONNECTOR 
RC,  ityfc  *2,50*ftCft 


MINIATURE  TOGGLE  SWITCHES 

ALL  ARE  RATED  5  AMPS  @  125  VAC 


$200 


$1.00 


$2  50 


13  00 


(2.50 


1350 


Si  50 


S,RO,T 

(on -on) 

PC  stylo 
non'*hfeaded 

75c  each 
10  for  17  00 


SPOT 

(an -on) 

Sofdaf  lug 
i#rrnmaJ& 
11  00  each 
10  far  S9  00 
100  For  *flO  CO 


S.RD.X 

(on-off-on) 

SuJrfer 
Terrrmaf*? 
Si. 00  Each 
10  lor  St  .00 
tO0farS«0  00 


ULTflAMlNIATURE 
5  VDC  RELAY 


I1NED006M20 
H*gns«iisiinBt|r  fi.2$**£ft 

CO*L    120onmn        10  tor  1^0  00 
CONTACTS    limp 
Moun»*i  '4  Of*  DIP  *Ot*« 


D.RS.T.  LIGHTED 
ROCKER  SWITCH 

1 1 5  vac  igffied  rocket 
map  mounts  n 

i  1*i  hate 
Orange te^s  i&am{3 

St  50 


TOLL  FREE  ORDERS 
• 1-800*826-5433 
(IPiCA:  1^00-256  6666) 

INFO-  raoi  aeo-aooo 

TWX  -  S1010I0163  ALL  ELECTRONIC  #  citTlS  *oo  f  - 1 


•  anniniuaj  o*ot*  idh 

•  via  mniiPi'ic 
**o  c  o  o ' 

•  romiChO«H«f 
»t£t  uot  iuFrcirirr 


MINI-PUSH  BUTTON 

S  PS  7  momc^taTY    S> 


-   ~  . .  r "  " : 
nadfiLkfion 
35*  cacti 
10  tor  S3  00 
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frequency  (i.e.,   146.000 
MHz). 

Transceiver  Modulation 

1 .  With  a  suitable  modu- 
lation meter  or  monitor  re- 
ceiver, adjust  VR61  for 
S-kHz  peak  deviation  The 
setting  for  5-kHz  peak  devia- 
tion should  be  approximate- 
ly ^  rotation  of  VR61 . 

This  should  be  adjusted  at 
146  MHz  simplex  teenier  of 
band  range), 

2.  Adjustment  of  twist  ca- 
pacitor C169:  With  dummy 
load  connected  to  output 
press  PTT  and  adjust  C169 
by  tightening  or  loosening 
turns  to  achieve  90%  FSDon 
the  signal/power  meter  in  the 
transceiver 

Waxing  the  V  co 

Once  the  alignment  has 
been  completed,  the  vco  en- 
closure can  be  filled  with 
wax  to  ensure  mechanical 
stability  and  prevent  micro- 
phonics. The  procedure  is  as 
follows: 

1.   With  144  MHz  se- 


lected, check  voltage  at  TP3 
Note  this  reading. 

2,  Using  your  soldering 
iron,  melt  a  liberal  coating  of 
transformer  wax  (supplied) 
onto  the  various  compo- 
nents in  the  vco  but  do  not 
cover  coil  L8  at  this  stage 

3.  When  cool,  readjust  L8 
for  the  voltage  reading  pre- 
viously noted,  then  use  the 
transformer  wax  to  seal  L8. 

In  some  cases,  where  high 
ambient  noise  forces  the  use 
of  high  volume  from  the  in- 
ternal speaker,  microphon- 
ics may  still  occur  despite 
the  shield  and  the  wax.  If  this 
occurs,  the  best  way  around 
the  problem  is  to  use  an  ex- 
ternal speaker. 

Construction  of  the  VHF 
transceiver  is  now  com- 
pleted. ■ 


A  complete  kit  is  avail- 
able for  $149  plus  post- 
age and  handling  from 
Dick  Smith  Electronics, 
PO  Box  2249,  Redwood 
Crty  CA  94063, 


AMATEUR  TELEVISION 


NEW  70  CM  ATV  TRANSCEIVER 

ALL  YOU  NEED  IN  ONE  BOX 


Ul  .»  II  »► 


k  tw*f  »*w 


$299  delivered 
TC70-1 


•  FULL  COLOR.  SOUND,  &  LIVE  ACTION  |uar  like  broadcast  TV.  Gel  on  Ihis 
exciting  amateur  video  mode  a  I  our  affordable  ready  to  go  price. 

•  WHAT  1$  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?The  TC70-1S 
downc  on  verier  outputs  to  any  TV  on  eft  3  'or  receiving.  Connect  a  good  70  Cm 
antenna  and  low  loss  coax.  Rug  in  any  composite  video  source  you  warn  to 
transmit:  Camera,  VCR,  computer,  etc  Plug  in  any  low  Z  dynamic  rnic  or  use 
color  camera  rnic  for  Standard  4  5  mHz  TV  sound  Connect  to  13  3  vdc  lor 
base,  mobile,  or  portable  See  cnapt,  20  J985  ARftL  Handbook  Ttiat  s  si" 

•  WHAT  CAN  VOU  DO  wrTH  THE  TC70-1  ATV  TRANCElVEfl?  Show  ine  shack, 
projects,  computer  program  listings,  home  video  tapes,  repeat  Space  Sri ut tie 
audio  and  video  if  you  have  a  TVRO.  repeat  SSTV  or  RTTY.  Weather  Radar,  cto> 
public  service  events  such  as  parades,  marathons,  races,  CAP  searches  and 
rescues  the  list  goes  on  DX  depends  on  antennas  and  terra! n,  typical 3 y  i 
to  40  miles  We  have  video  com  pen  sated  RF  linear  amps  for  20  {$119)  or  50 
(£188)  watts  pep  'or  greater  DX 

•  FEATURES:  Small  7*7*2  5'  Push  to  Look  tPTU  T/R  switching.  GaAsfel 
dow  neon  verier  tunes  whole  420-4  50  mHz  band  Two  switch  selected  video  A 
audio  inputs  -  RCA  phone  jacks  and  10  pin  color  camera  jack.  Xmit  video 
monitor  output  Over  1  watt  pep  RF  output  on  one  or  two  (add  315)  selected 

»'5tal  conl rolled  frequencies.  439,25,  434.0,  or  426  25  mHz, 

CALL  OR  WHITE  FOR  OUR  CATALOG  for  more  Info  or  who  is  on  in  your  area  Wi- 
stock  antennas,  modules,  and  everything  you  need  on  ATV 

TERMS:  Vtsa,  WO,  or  cash  only  UPS  CODs  by  phone  or  mail.  Checks  must  clear 
bank  before  shipment,  Prfce  includes  UPS  surface  shipping  in  cont.  USA.  others 
add  3%,  Transmitting  equipmenl  sold  only  to  licensed  Tech  class  or  higher 
amateurs,  verifiable  in  1985  call  book  or  copy  ol  new  license. 


(81 8J  447-4565  m-f  8arrv6pm  pst. 

P.C.  ELECTRONICS 

Tom  W60RG       Maryann  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 


WORK  THE  U.H.F.  BANDS 


TRAM SVERTERS 


Add  a  irans\tfricr  or  tfifiverter  io  >uur  exiting  l()m,  nm  Or  2m  tr^utpnicrtlv 
atKisc  from  the  latgoi  vdd'ttdn  Ol  moduleN  available  lor  DX,  (>S(  AK. 
1  ME,  ATV 

MMT  50-28  $199.05 

MMT  144-28  $179.95 
MMT  432-28  (S)  *m)M 
MMT  439-ATV  $339.95 
MMT  1296-144  $299.05 

OTHER  MODELS  AVAILABLE 

POWER  AMPLIFIERS  wite  for  dttaik 

all  mtxfels  indticfa-  BF  VOX  ^  L<ivn  NoLse  RX  Prt-Ampl. 
(no  pre-amp  in  MM L 432400) 

2  Vlrten:  lOflWuwipoi  MM1-144-1UU-LS  IWorSWm  V23BM 

luiJWiwifiui  M  Ml  J  44- 100-5  lOWinpui  $19%% 

5*JW ouifwi  M  Mil  44-50-  S  lOWmptf  Il4y« 

30H"  output  MML144-3TM5  tWorSHm  S10M& 


432  MHz 
JS8^l29«iMH/ 

ANTENNAS 

1296-LY 

10XY-2M 

70  cm/MBM  28 

70  cm/MBM  AS 
70  cm/MBM  88 


•*jipm 

fTUtpUt 

3&N  (wtpui 


$49.95 
$09.95 

¥39.95 

$89-95 


MML*3£~10D  10W  input  %V*MS 

UMIA32--JH  10W  input  |W* 

M&A32-9Q-LS        IWmWm  t»' 
C  uuuruz  wcmi    Watch  fat  druih 


70/MBM  4« 

Send  44$  stamps  for  full  details 
of  our  VHRUHF  items, 
Pre-selecior  filters   Pre -amplifiers     Antennas 
Low-pass  fillers       Transveiiers      Crystal  Fillers 
Varactor  inplers      Conveners 

Spectrum  International,  Ine, 
Post  Office  Bo*  10845 
Concord «  Mass,  01742  USA 
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The 
Dick  Smith 

2  Meter 
T'ceiver  Kit 

Over  £73  amateurs  can't  be  wrongl 
Thai's  how  many  Uave  now  built  our  2 
rr>eief  kit  In  fu*1  a  few  months.  The 
"Commander"  covers  me  full  1 44- 1 45 
MMi  band  in  10 KHz  channels  (with 
5KHr  atrial)  wiln  full  leoeatei  tociu- 
hei  built  in  And  it  delivers  around  10- 
15  watts  witn  a  recerver  sensitivity  ol 
0  SuV  or  t>erteri  Comprehensive  step 
by  Step  corotf  uoftoo  manual  plus  mic- 
rophone A  mounting  Dfocfcet  Notnmg 
mcwe  lo  buy*  Cdl  K-o3G8 


G- 


mSk 


SEE 

AUGUST 

73'S  MAG 


$ 


149 


..ffiSMioS!? 


fantastic  27  *  1 4  &rn  tC  capacity 
mokes  i»  $reot  lor  PAD  labs  and 
rhe  serious  oleetfonk:  enlbus- 

ost 

Supplied  wim  4  binding  posts 
and  o  whopping  2420  tie  points 
to  give  amazing  versatility. 


A 


rk 


UHF 
SWR  Watt 
Meter  Kit 

Have  you  priced  a  Dulll  up 
wattmeter  lately"?  Just  re- 

Featuring  strip  line  circuitry, 
this  kit  is  easy  to  bui  I  d  A  u  se 
Specifications 

DIRECTIVITY:  *20dt> 

INSERTION  LOSS  -0  3db 

FREQUENCY  RE-  {narrow 

SPONSF  bond} 

usable  over  400-520 

freq  ranoe  MKj 

MAX  PCWEfc  <D0  watts 

-^SlStfT    SEE  AUG. 
<D£f?7£mt    REVIEW 

Soffit*'  73_' 

Cat  K.63  tz 


Rack 
Mount 

P*o  quality  Wack  m  si  ro- 
dent case  fits  standard 
1  9"  racks,  ovemll  lh#v 
aMj   T6  75     »  9,B     * 

5.5  ".  Supplied  f hut  a:^ 
sembly  takes  fusl  a 
couple  minur.es. 


Cat  H-2461 


Incredible 
Value! 

Oskerblock 

SWR/ Power  Meter 

Incredibly  popular  with  in«  keen  amateur 
Uses  Direct*onat  Coupler  and  ilwough 
Line  pnnciptes  tor  minrmum  toss,  covers  3 
to  200MHz  r guaranteed' i  and  suits  both 
50  A  75  Ohm  lines  OWLF 

PL259  Connections 
5WR200    Cat  0 1340 


Mount 

Your 

Mags 

Into  A 

Library! 


A  .magazine  binder,  trieal 
to  r  an  v  m  agaz  ines  i  hat  cow- 
er 1 2  issues  in  one  year 
Haid  spine  with  melal  rods 
for  placement  of  the  maoa- 

Cat  fi-4045    $^    LS5 


LOOKATOUZf&CESf 

GoAsFET 

Preamps 


NI-CAD 

Recha 
Batteries 


j/^PRICEJ] 


Scoop  purchase  allow*  ui  la  after 
these  top  quality  Japanese  batteries 
at  these  crary  prlcesi 


We  don  t  have  to  telt  you  eboui 
GaAsFETs  -  the  wonder  semi 
•of  the  eotities*  0»«jtn*"v  d#* 
stoned  for  SHF  band 

Specie  ai^xis 


Cat 

5-3300 

5-3305 


Sire 

AA 

AAA 


H.*S5 


NOW 
We 

P9C 


Ncuse  Indeh 
Iniercept  point1 

Supcriy: 

Connectors 

VSWR: 


20dB 

0  6d8 

ISrtBm 

B-15V 

BNi 

less  itwn  151 


•rttwd 
2  m«ti«  rGS  i ** 

"T  y  Cal  P-»5S 

7ocm   c#i  r>aoa& 
420  -  450  MHz 


49 


95 


"NOISAK" 
GEL  CELLS 


MASSIVE 
POWER 


Designed  especially  tor  trickle  change 
circuits  such  as  burglar  alarms  and  emer- 
oenqy  supplies.  Seated  to  prevem  leaks 

12V4.2Ah  |705    12V  3Ah 


Cot  S-J315 


Cot  5-J32G 


13 


OS 


$&*£ 


fnmrstf 


PCB  Mounting 
CO-AX  RELAY 

Mini  pcta  mourning  re  lav  with  fuJIv  an-  SPOT 

closed  contacts  (or  eoa*  cable  Coil  rated  CONTACTS 
Bl12wJts  BOmA  Hanrl1«$upi0l000     ^  ^m    ^^ 
MH?  -  irlesl  for  all  HF    VHf  and  UHF    9  ^     %S: 
RWitcriinq  oppticatjoos  Cat  S-  740  2  M    ^^F 


As  used  an  many  am*- 
reurrad^o  antennas  Hard 
to  get  silver  pisted  type- 
line  piu9tj4fl 

Car  P-2400  '#* 

Female  Lin*  Socket    .* 
Cai  P  2405  5095   /C% 

Chassis  $ocMt    fJLfS  ^$ 

CaiP-24tO  ™ 


Test  Bench 
Power  Supply 

This  beauty  wtil  supply  up  to  20 
Amps  all  day  to  your  test  bench 
or  amateur  radio  station  Ideal 
tor  50  and  75  wall,  2  meler  ham 
band  linear  amplifiers  u  is  a 
precision  regulated  DC  supply 
wiih  the  added  teeture  Electron- 
c  overlaid  protection  «*ith  in- 
stani  automatic  reset 
Sue  tt&  .7  75  k 4  375 
Weight:  l  6lb 
Cat  M-954  7 
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cop¥- 
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%£**»* 


PfDWOOD 

cnv 


Don't  pav  S  l  20  oi  mrire1 
This  amp  does  a  butipr 
|ob  and  will  cost  you  lass 
AH  mode,  high  oMici«ney 
linear  amp  for  2  mpferG 
30  Watts  outpul  with  only 
3  waits  in  13  8  volt  DC 
suppJy  mafc.es  it  perfeci 
tor  mobile   use- 
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HIGH  OUTPUT 
SOLAR  PANEL 

'149 


\  Amp  Output  1 1 0 
udts] 

Of  20V  &  500  MA 
Cal  Z-4645 


500  MA  Output 
nOtfChs|or20V@ 
250  MA 

Cat  Z-4B44 


Cat  D-254  6 


s^il  *109 


MADE 
IN  USA 


Berkeley 


2*U  Shatiucfc  *,w 
a«'*1*lDiv  CA4J7D4 

HouU  Mon  Iq  Sun  tQam-flom 


Redwood  City 

sfBtlwnod  Cltv  Cft  Q40ai 

Wions   (41  5)  34B'«8« 

Houri  Men  ih'U  S.qi  10am  Apm 


ELECTRONICS 


INCORPORATED  IN  THE  STATE  OF  CALIFORNIA 

MAIL  ORDER  CENTER  AND  SHOWROOM: 

390  Convention  Way,  Redwood  Cify  CA  94043 

PO  flOK  2249,  ftedwood  City  CA  94063  ^^"W 

leiephone:  (415)  3«  B644  ^^^^       \J 

Special  prices  apply  till  Sept  30th 


Califpmiori  rosidents  add  6H\ 

KAN1XING  -  All  C*Df  05  $*  00 

PLUS  5HIPH1NG 

MSlDf  USA  S%  Of  OBOEP  TOTAL 

(WtN  }1  50) 

OUTStM  USA  1D\  Of    OOOfl 

total  mm  li  001 


*t**ffgp 


Harry  D.  Hooton  W6TYH 
1420  Shamrock  Lane 
Lincoln  CA  95648 


Fighting  Fire  With  Wire 

If  15m  is  hot  and  your  antenna's  not,  try  the  V-bomb  array. 


Today,  the  propagation 
on  the  high-frequency 
amateur  bands  — particu- 
larly the  15-meter  band  — is 
wild,  to  say  the  least  Exclud- 
ing the  WWII  years,  I  have 
been  on  the  air  continuously 
for  over  56  years  and  have 
never  experienced  such  er- 
ratic and  unpredictable 
propagation  conditions  as 
those  occurring  at  this  time. 
Nevertheless,  the  contacts, 
brief  as  most  of  them  are, 
can  be  very  interesting  and 
exciting.  This  article  is  ad- 
dressed especially  to  those 


hams  who  have  joined  the 
ranks  over  the  past  few 
years  and  may  not  be  very 
familiar  with  the  vagaries  of 
HF-band  radio  propagation 
as  we  pass  through  the  peri- 
odic sunspot  minimum, 

The  newer  ham  should 
make  himself  familiar  with 
the  normal  action  of  the 
various  ionospheric  layers 
involved  in  sky-wave  propa- 
gation of  radio  shortwaves. 
The  wild  propagation  preva- 
lent on  the  15-meter  band  at 
this  time  is  probably  due  to 
sporadic-E  refraction    In 


DIRECTIONS  OF  MAXIMUM  fUDlbTiOh 
{BIDIRECTIONAL  6-7  dB  OVER  D I  POLE  I 

GAM  FIGURE  fS  CONSERVATIVE '-  SEE  TEXT 


SAiN-  VEt   SEAM 

*  APPftOx   4  3dB 

GAM  -  ZQILIMEAH 

=  APPRO*    2.B4B 

GAW-AHT   #1  t  ANT   »£ 
■  APPRO*    6-7  0B 


Fig.  7.  W6TYH  combination  array  for  15  meters. 

26     73  for  Radio  Amateurs  •  September,  1985 


case  you  are  not  familiar 
with  this  term,  it  refers  to 
patches  of  relatively  in- 
tense ionization  —  ionized 
"clouds"  of  varying  intensi- 
ty and  si ze,  moving,  appear- 
ing, and  disappearing  at 
random. 

At  times,  the  intensity  of 
ionization  in  a  sporadic~E 

patch  is  much  higher  than 
that  of  the  normal  E  layer 
When  this  happens,  the  ra- 
dio wave  is  refracted  from 
the  electrical  cloud  and  the 
signals,  usually  at  a  distance 
of  1 200  to  1 500  miles,  are  for 
a  short  time  in  the  "dB  over 
nine"  category.  Because  the 
cloud  is  moving,  often  rap* 
idly,  the  exceptionally 
strong  signal  can  in  a  matter 
of  minutes  (or  seconds)  drop 
to  a  very  low  value  or  com- 
pletely disappear.  When  the 
Station  that  you  are  working 
suddenly  goes  out  like  a 
light,  the  chances  are  that 
the  propagation  is  due  to 
sporadic-E  conditions. 

To  be  most  effective  for 
long-distance  (DX)  commu- 
nication during  periods  of 
sunspot  minimum,  the  angle 
at  which  the  incident  radio 
wave  approaches  the  iono- 
sphere must  be  low  When 
the  angle  of  the  incident 
wave  is  lowered  to  approxi- 
mately horizon-range  condi- 
tions, the  critical  frequency 
is  about  twice  that  obtained 
at  90  degrees. 

The  critical  frequency 
varies  with  the  ionization 
density  of  the  ionospheric 
layers.  At  this  time,  most  of 
the  DX  contacts  will  be 
made  by  amateurs  who  not 


only  have  selected  the 
proper  antenna,  but  also, 
through  their  knowledge  of 
propagation  characteristics, 
will  be  able  to  take  advan- 
tage of  favorable  conditions 
as  they  occur.  How  can  we 
lower  the  angle  of  the  inci- 
dent wave?  How  can  we  in- 
crease the  effective  DX  gain 
of  the  popular  simple  ar- 
rays? 

High-Gain  Design 

Most  radio  amateurs  to- 
day use  factory-built  multi- 
band  rotary  beam  antennas 
placed  on  the  top  of  high 
towers,  often  at  great 
heights.  After  56  years  of 
ham  radio,  I  am  often 
amused  at  the  shock  ex- 
pressed by  the  ham  at  the 
other  end  of  the  circuit 
when  he  is  informed  that  the 
antenna  at  W6TYH  is  a  wire 
beam  fed  with  an  open-wire 
transmission  line.  In  the 
minds  of  most  modern 
hams,  wire  antennas  went 
out  with  Marconi, 

There  is  also  a  widespread 
belief  that  to  construct  a 
high-gain  wire  array  one 
needs  a  space  as  large  as  the 
Sahara  Desert  A  short  V 
beam  (two  wavelengths  or 
so  on  a  leg)  will  be  effective 
for  most  DX  work  on  1 5  me- 
ters, but  it  is  greatly  im- 
proved by  adding  a  pair  of 
half-wave  wings  as  shown  in 
Fig.1. 

1  am  afflicted  with  a  ter- 
minal illness  — a  pulmonary 
condition  that  does  not  per- 
mit much  physical  activity. 
While  in  the  hospital,  I 
passed  the  time  toying  with 


the  idea  of  installing  a  V- 
beam  array  stretched  be- 
tween three  large  oak  trees 
surrounding  my  ranch 
house.  As  soon  as  I  was  phys- 
ically able,  with  the  aid  of  a 
couple  of  teenagers,  pulleys 
and  ropes  were  installed  in 
the  trees  at  about  the  40 
foot  level  Then  the  V  beam 
was  installed  and  performed 
very  well  in  the  two  direc- 
tions along  the  bisector  line. 
However,  it  was  desired  to 
increase  the  gain  of  the  ar- 
ray and  to  lower  the  ra- 
diated vertical  angle  of  the 
bi-directional  pattern  Ob- 
viously, another  V  section 
placed  under  the  first  one, 
spaced  from  3/8  to  1/2  wave- 
length (free  space)  would  in- 
crease the  gain  by  3  dB,  but 
what  about  the  vertical 
angle? 

At  this  time  we  got  the 
idea  of  adding  a  broadside 
curtain  and  driving  the  two 
systems  in  phase.  The  first 
idea  was  to  hang  the  curtain 
section  on  the  nylon  rope 
across  the  open  end  of  the  V. 
However,  this  would  require 
a  very  long  feedline  to  the 
curtain  and  possibly  a  great 
deal  of  experimental  work 
to  make  sure  that  the  two 
systems  were  actually  oper- 
ating in  phase,  Final [y,  we  re- 
alized that  if  the  feedpoint 
of  the  broadside  section  was 
connected  in  parallel  with 
the  feedpoint  of  the  V  array, 
the  two  sections,  V  and 
broadside,  would  be  driven 
perfectly  in  phase  (0°  phase 
difference)  and  no  tricky 
phasing  lines  or  adjustments 
would  be  necessary. 

After  a  great  deal  of  dis- 
cussion with  other  hams,  it 
was  decided  to  add  the  two 
half-wave  sections  to  the  sin- 
gle V  section  and  try  it  out 
on  the  air.  The  standard  of 
comparison  was  the  two-ele- 
ment yagi  array  described 
several  times  in  73  (see  the 
May,  1980,  issue).  The  yagi 
has  a  forward  gain  of  about 
5  dB  and  usually  had  a  slight 
edge  over  the  original  V 
beam  when  working  VKs 
andZLs, 

After  adding  the  two  half- 
wave  sections,  the  signal 


from  the  V  with  the  added 
pair  of  half-wave  radiators 
was  S8  while  that  from  the 
yagi  was  56,  Subsequent 
tests  with  VK  stations  con- 
firmed that  the  new  array 
was  indeed  producing  a  sig- 
nal in  the  South  Pacific  two 
S  points  stronger  than  that 
from  the  yagi. 

It  will  be  easier  for  the 
reader  to  follow  if  we  de- 
scribe the  characteristics  of 
each  section  of  the  ultimate 
array  as  we  go  The  V  beam 
with  which  we  started  has 
two  legs,  each  91  feet,  4 
inches  long,  as  shown  in  Fig. 
1 .  The  correct  apex  angle  for 
a  V  with  two-wavelength 
legs  is  approximately  70°. 
The  distance  across  the 
open  end  of  the  V  is  104  feet, 
9  inches.  If  we  bisect  the  V 
as  indicated  by  the  dashed 
line  in  Fig.  1,  we  divide  the 
triangle  (V)  into  two  parts. 

The  angle  between  this  bi- 
sector line  and  one  leg 
equals  one  half  of  the  apex 
angle  or  35°.  The  35°  angle 
is  called  the  tilt  angle  and  is 
important  in  the  design  of  V( 
rhombic,  and  similar  arrays. 
According  to  standard  pub- 
lished data,  a  V  beam  with 
two  wavelengths  on  each 
leg  will  have  a  bi-directional 
gain  of  about  4,5  dB  over  a 
dipole  operating  under  the 
same  conditions  of  height 
and  power  input 

The  feedpoint  at  the  apex 

of  the  V  is  high  impedance 
and  is  normally  ted  with  a 
quarter-wave  "universal" 
stub  or  a  tuned  open-wire 
line.  The  tuned  open-wire 
line  used  to  feed  the  W6TYH 

V  is  a  half  wavelength  (22 
feet)  long  at  21 .3  MHz.  From 
the  tuned  coupler  circuit  a 
4:1  toroidal  balun  matches 
the  52-Ohm  (RG-213/U) 
coaxial  line  to  the  transmit- 
ter. At  the  transmitter,  a 
coaxial  relay  is  used  to  per- 
mit instantaneous  switching 
of  either  the  comparison 
yagi  or  the  V-curtain  array  to 
the  transmitter  and  receiver. 

The  two  in-phase,  half- 
wave  sections  are  stretched 
in  a  straight  line,  as  shown  in 
Fig.  1,  and  connected  to  the 

V  apex  feedpoint  These  two 
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Fig.  2:  Details  of  the  stacked  V  beam  with  broadside  curtain 
(lazy  H),  Both  arrays  operate  in  phase. 


wing  sections  are  each  at  an 
angle  of  55°  with  respect  to 
their  adjacent  legs  and  at 
90°  with  respect  to  the  V  bi- 
sector line.  Since  two  hatf- 
wave  (180°)  linear  radiators 
operated  in  phase  have  a 
gain  of  about  2.8  dB  over 
that  of  a  dipole,  we  may  add 
this  gain  to  that  of  the  V 
beam.  Thus,  the  45-dB  gain 
of  the  V  plus  the  2.8  dB  of 
the  pair  of  half-wave  radia- 
tors equals  7.3  dB.  Just  to  be 
on  the  safe  side,  let's  call  it  6 
dB.  The  effective  DX  gain 
will  be  greater  than  the  cal- 
culated figures  when  addi- 
tional sections  are  added  to 
the  V  and  the  linear  radia- 
tors. 


When  two  V  sections  are 
stacked,  without  the  broad- 
side elements  the  bi-direc- 
tional gain  will  be  increased 
to  about  7  dB  in  each  direc- 
tion along  the  bisector.  The 
array  normally  is  fed  at  test 
point  A,  as  shown  in  Fig.  1 .  If 
one  half  of  the  phasing  line 
(connected  between  the  two 
apex  feedpoints)  plus  the 
open-wire  feedline  are  equal 
to  one-half  wavelength,  as 
shown,  a  high  impedance 
will  appear  at  the  end  of  the 
open-wire  line.  The  parallel- 
resonant  coupling  circuit 
and  the  toroidal  balun  com- 
plete the  transmission-line 
system  between  the  array 
and  the  transmitter. 
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F/g.  3.  Radiation  patterns  of 
multi-element  phased  arrays. 

Now,  if  we  add  the  four  in- 
phase  half-wave  linear  ele- 
ments to  the  V  system  as 
shown  at  test  point  A  in  Fig. 
1f  we  add  about  another  6 
dB  of  bidirectional  gain  to 
the  system.  Since  both  the  V 
and  curtain  sections  are 
driven  in  phase  with  each 
other,  their  respective  ra- 
diated fields  add  and  pro- 
duce a  total  bi-directional 
gain  for  the  system  of  about 
10to11  dB. 

The  exact  gain  over  a  di- 
pole  is  dependent  upon  sev- 
eral factors,  but  you  can  be 
assured  that  this  is  a  hot  an- 
tenna system,  both  transmit- 
ting and  receiving.  Signals 
from  the  South  Pacific  that 
produce  an  5-meter  reading 
of  3  or  4  with  the  yagi  usu- 
ally are  past  the  S9  point 


when  using  the  V-curtain  ar- 
ray. Because  the  stacked 
broadside  curtain  section 
tends  to  lower  the  vertical 
radiation  angle  of  the  sys- 
tem pattern,  the  effective 
DX  gain  of  the  system  is 
greater  than  the  total  of  the 
section  gains. 

Alternative  feed  and 
phasing  arrangements  are 
shown  at  B  and  C  in  Fig.  2.  In 
the  arrangement  at  B,  the 
stacking  spacing  must  be 
equal  to  a  half  wavelength 
(free  space),  and  the  connec- 
tions to  one  feedpoint  and 
the  phasing  line  must  be  re- 
versed as  shown,  The  open- 
wire  line  between  the  feed- 
point  and  the  coupling  cir- 
cuit must  be  a  multiple  of  a 
half  wavelength  long.  The 
open-wire  line  may  be  con- 
nected to  the  feedpoint  of 
either  the  upper  or  lower  V 
sections. 

Combination  Array 
Adjustments 

The  combination  array,  if 
built  to  the  specifications 
given  here,  is  virtually  fool- 
proof and  will  give  a  good 
performance  with  the  di- 
mensions shown  in  Figs.  1 
and  2.  However,  to  hand- 
hone  the  array  for  maximum 
field  intensity,  proceed  as 
follows. 

Resonating  and  match- 
ing: The  feedpoints  of  the 
array  proper  and  at  the  cou- 
pler end  of  the  open-wire 
line  are  points  of  high 
impedance  (rf  voltage).  The 
coupler  consists  of  a  1 50-pF 
variable  capacitor  con- 
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nected  across  a  copper-tub- 
ing coil.  The  coil  consists  of 
5  turns  of  1/4-inch  copper 
tubing  wound  2-1/2  inches  in 
diameter  and  spaced  to  an 
overall  length  of  about  4-1/2 
inches.  The  center  point  of 
the  coil  is  grounded  to  the 
metal  case  of  the  toroidal 
balun  and  the  coaxial-line 
outer  conductor  (shield), 
The  balun  output  terminals 
are  tapped  about  1  to  1  -1  /4 
turns  each  side  of  the  coil 
center  tap.  The  balun  taps 
are  moved  closer  to  or  away 
from  the  coil  center  as  re- 
quired during  the  adjust* 
ments. 

With  the  balun  connected 
to  the  coil,  set  C1  at  about 
half  maximum  capacitance. 
Connect  an  swr  or  reflected- 
power  meter  in  series  with 
the  balun  input  terminal, 
place  the  selector  switch  on 
forward  (F)  and  turn  the  in- 
strument sensitivity  control 
completely  off. 

At  the  transmitter  end  of 
the  52-Ohm  (RC  2T3/U  or 
RC-8/U)  coaxial  line,  apply 
about  5  Watts  of  rf  power  of 
the  correct  frequency.  For  1 5 
meters,  the  array  normally 
will  be  adjusted  for  21,3 
MHz.  Turn  up  the  swr-meter 
sensitivity  control  until  the 
indicator  reads  exactly  full 
scale. 

Now,  throw  the  swr-meter 
selector  switch  to  reflected 
(R)  and  quickly  rotate  CI  for 
the  "dip"  or  lowest  indicator 
reading,  If  the  indicator 
does  not  go  all  the  way 
down  to  zero,  move  the 
balun  output  connections 
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F/g.  4.  Antenna  coupler  details.  V*homb  antenna  system. 
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further  away  from  or  closer 
to  the  coil  center  point  and 
readjust  C1 

When  properly  adjusted, 
the  rf  power  may  be  in- 
creased to  full  operating 
value  (say  100  Watts)  and 
the  indicator  will  remain  on 
zero.  If  the  indicator  rises  as 
the  power  is  increased,  try 
trimming  an  inch  or  so  at  a 
time  from  the  open-wire-line 
conductor  length  and  read- 
just as  above. 

Another  good  test  is  to 
check  the  loading  at  the 
transmitter  When  the  cou- 
pler is  properly  adjusted  and 
the  52-Ohm  line  matched 
through  the  balun  to  the 
tuned  circuit,  the  transmit- 
ter should  load  to  the  proper 
dc  milliamperes  without  the 
use  of  antenna  tuners  and 
similar  devices.  If  the  trans- 
mitter output-stage  dc- 
current  value  is  too  low,  try 
moving  the  balun  output  ter- 
minaf  connections  further 
away  from  the  center  of  the 
coil 

The  placement  of  these 
tap  connections  is  critical. 
Move  each  tap  connection 
about  1/8  turn,  retuneO  for 
zero  reflected  power,  and 
check  the  transmitter  out- 
put circuit  dc-current  value. 
With  the  copper-tubing  coil 
as  specified,  C1  will  be  at 
about  half  maximum  capac- 
itance (about  75  pF). 

If  the  coil  spacing  is  in- 
creased, the  Q  of  the  tuned 
circuit  will  increase  and  the 
loading  characteristics  at 
the  transmitter  are  generally 
improved.  However,  when 
the  antenna  coupler  circuit 
is  high  Q,  the  bandwidth  will 
be  reduced  slightly.  At 
W6TYH,  the  matching  and 
loading  adjustments  are 
such  that  the  array  may  be 
operated  about  100  kHz 
each  side  of  213  MHz  be- 
fore any  noticeable  rise  in 
the  swr  value  occurs. 

The  coupler  circuit,  as 
described  above,  operated 
perfectly  with  the  V  array 
alone  and  with  the  one  pair 
of  half-wave  linear  radiators 
connected.  With  this  ar- 
rangement, the  open-wire 
transmission  line  was  a  half 


wavelength  (22  feet)  long 
However,  when  the  stacked 
arrangement  was  com- 
pleted, it  was  found  that  ca- 
pacitor C1  would  tune  to  a 
shallow  dip  on  the  ref  lected- 
power-meter  indicator  but  a 
complete  (0)  null  could  not 
be  obtained.  The  coupler 
circuit  was  then  changed  as 
shown  at  A  in  Fig.  4. 

Coil  LI,  in  this  case,  con- 
sists of  6  turns  of  No.  12 
Teflon™-covered  copper 
wire  wound  on  a  Bakelite™ 
coil  form  2  inches  in  diame- 
ter and  3  inches  long.  The 
turns  are  evenly  spaced  over 
the  length  of  the  form.  The 
balun  output  terminal  con- 
nections are  soldered  to  the 
copper  conductor  exactly  1 
turn  each  side  of  the  coil 
center  point. 

Tuning  capacitor  C1  is 
connected  across  the  entire 
coil  winding,  as  shown.  The 
open-wire  transmission  line 
in  our  case  is  connected  to 
taps  A  and  D.  The  A  and  D 
taps  are  made  exactly  1  turn 
from  the  ends  of  the  coil. 
See  Fig.  4  at  A.  The  open- 
wire-line  taps  are  correct  for 
a  balanced  line  of  approxi- 
mately 500  to  600  Ohms. 

If  you  want  to  be  "scien- 
tific" and  hand-hone  the  ar- 
ray to  resonance,  connect  a 
1-turn  coil  across  the  open- 
wire  line,  as  shown  at  B  in 
Fig.  4,  about  11  feet,  4  inches 
down  the  line  from  the  point 
where  the  line  is  connected 
to  the  V  apex  feedpoint.  Cut 
both  wires  of  the  line,  leav- 
ing the  line  one-quarter 
wavelength  from  the  apex 
feedpoint  to  the  1-turn  coil, 

Lightly  couple  the  Vturn 
"link"  coil  to  the  coil  of  a 
grid-dip  oscillator.  Set  the 
grid-dip  oscillator  on  213 
MHz  and  monitor  the  gdo 
frequency  with  a  calibrated 
receiver.  The  1-turn  coil 
should  be  connected  to  the 
open-wire  line  with  a  pair  of 
copper  al  ligator  clips  so  that 
it  may  be  slid  up  or  down  the 
line. 

As  you  slide  the  link  coil 
clips  up  and  down  the  line, 
you  should  find  a  point 
where  a  sharp  dip  occurs  on 
the  gdo  indicator  This  is  the 
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point  at  which  the  antenna 
system  is  resonant  Always 
check  the  gdo  frequency 
with  the  calibrated  receiver 
when  resonance  is  indicated 
because  the  adjustments 
tend  to  pull  the  oscillator  off 
its  own  calibrated  frequency 
indication. 

Next,  cut  off  the  unused 
ends  of  the  quarter-wave 
line  section.  Now  take  the 
quarter-wave  line  section 
that  was  removed  and  cut  its 
length  to  exactly  the  same 
as  that  of  the  pruned 
quarter-wave  section  still  at- 
tached to  the  array.  The  two 
line  sections  are  now  sol- 
dered together  to  form  a 
half-wave  line.  Attach  the 
coupler  circuit  and  adjust 
for  zero  reflected  power  at 
test  point  A,  as  before.  I 
have  found  this  method  to 
be  very  accurate  in  adjust- 
ing open-wire  lines  to  ex- 
actly one-quarter  or  one- 
half  electrical  wavelength. 

On-the-Air  Tests 

You  must  remember  that 
the  spread  of  the  bi-direc- 
tional pattern  from  this  ar- 
ray is  much  narrower  than 
that  of  a  conventional  3-  or 
4-element  rotary  beam.  This 
array  is  most  useful  for 
working  into  a  specific  area 
such  as  Europe  or  the  South 
Pacific,  At  W6TYH,  we  are 
interested  in  keeping  in 
touch  with  friends  in  Tas- 
mania and  New  Zealand. 
The  stacked  combination  V 
and  broadside  arrays  illum- 
inate all  of  Australia  and 
New  Zealand. 

With  this  orientation,  it 
lays  down  terrific  signal  lev- 
els across  the  Great  Lakes  re- 
gion  of  the  USA  and 
southeastern  Canada  How- 
ever, because  of  unstable 
propagation  conditions, 
only  a  few  European  sta- 
tions have  been  worked. 
Once,  when  working  a  sta- 
tion in  Cleveland,  Ohio,  the 
initial  contact  was  made 
with  the  2-element  yagi.  The 
signal  report  was  Q5  56  us- 
ing the  yagi.  Then  the  V- 
bomb  array  was  switched  to 
the  transmitter  with  the 
same  dc  input  power.  The 
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ZfiTTY    64    BASIC    software 

available 

This  ts  an  up  fitted  version  at  the 
ttidely  di5in*hried  program  by 
KG3V  A  rjiHHf  si arttr  pfogram tv 
new  RTT>  mm 

Kh    includes    PC    board,    full 

document  anon   and  all  parts 
jexcepi  case  and  power  supply) 

Easy  hookup  and  calibration 
Receives  from  speaker  audio 
FSK  and  micro  phone  AFSK 
outputs 

Tuning  LED  indicates  locked  on 
siynal 


CLUB  DISCOUNTS  AVAILABLE 

DEALER  INQUIRIES  INVITED 

Write  for  furMmr  deiails 


Send  check  or  money  order  to 
Zeltwanger  Electronics 

P.O.  Box  62 
Slate  College.  PA  16804 


Arid  S2.00  lur  shipping  ri&r  order 
Additional  shipping  charge  tor 
luriiiyn  ordefs  PA  deliveries  add  6% 
sales  tax.  Please  allow  ?  weeks  tor 
personal  checks 


signal  report  was  59   +  20 
dB. 

Using  the  Super  Antenna 

Most  hams  dream  of  hav- 
ing an  antenna  with  a  gain  of 
10  to  11  dB.  A  rotary  beam 
[yagi)  antenna  with  gains  in 
this  order  for  the  HF  bands 
would  be  a  very  expensive 
device,  it  is  possible  to  build 
very  high  gain  fixed-wire  an- 
tennas for  a  fraction  of  the 
cost  of  a  multi-element  ro- 
tary beam  and  the  necessary 
supporting  tower. 

An  antenna  system  with 
extremely  high  gain  always 
has  a  very  narrow,  highly 
concentrated  field  pattern. 
In  general,  antennas  with 
more  than  10  dB  gain,  partic- 
ularly those  of  the  rhombic 
type,  can  cause  problem* 
because  of  the  small  illu- 
mination area  both  in  the 
ionosphere  and  at  the 
receiving  location.  It  is  com- 
mon practice  in  commercial 
point-to-point  communica- 
tion to  build  up  antenna  gain 
only  to  a  specified  leve)  and 


then  "fill  in"  with  high 
power. 

Watch  the  signal-level 
meter  on  a  sensitive  short- 
wave receiver  tuned  to  a 
high-power  shortwave  broad- 
cast station  such  as  Radio 
Moscow,  BBCP  Radio  Aus- 
tralia, or  the  VOA  Note  that 
the  signal,  as  evidenced  by 
the  indicator  pointer  swing, 
is  constantly  fading  up  and 
down,  but  the  audio  level  re- 
mains fairly  constant.  These 
stations  are  designed  with  a 
compromise  between  high 
erp  and  power  input  to  the 
final  stages  of  the  transmit- 
ter. 

If  you  live  near  a  VOA  sta- 
tion, pay  it  a  visit.  These  sta- 
tions are  open  to  public 
visitation  during  business 
hours.  However,  you  should 
call  the  station  manager  and 
arrange  for  an  appointment. 
Usually,  if  a  group  of  three 
or  four  hams  visits  a  VOA 
station,  they  will  arrange  a 
guided  tour  of  the  facilities 
conducted  by  one  of  the  en- 
gineers. ■ 
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Brew  a  Coffee  Ground  Plane 

No  cream,  no  sugar— just  a  440  antenna  that  really  percolates 


Hank  Goldman  WA20VC 
2530  Independence  Avenue 
Riverdale  NY  1046  J 


This  project  was  awarded  third  prize  in  73's  Home-Brew  III  Contest. 


Fig.  T.  The  coffee  ground- 
plane  antenna. 


Here  is  a  great  UHF  an- 
tenna project  for  the 
readers  of  73  that  costs 
much  less  than  the  $73 
Home-Brew  111  limit.  In  fact, 
if  you  pay  more  than  $0.73 
for  the  parts,  you  haven't 
been  to  a  good  ham  flea 
market  lately! 

This  isn't  a  "toy"  project 
either,  because  as  luck 
would  have  it,  certain  house- 
hold items  resonate  on  the 

ham-band  frequencies.  Spe- 
cifically, a  1-lb  metal  coffee 


can  is  a  perfect  ground 
sleeve  for  the  base  of  a 
non-gain"  very  omnidirec- 
tional 440-MHz  antenna. 

The  can  will  be  a  "free- 
bie"  from  your  kitchen  and 
all  you  need  to  buy  new  (if 
you  don't  already  have  one 
in  the  junk  box)  is  a  coaxial 
chassis  female  connector. 

Step  1:  Drill  a  hole  in  the 
bottom  of  the  can  to  mount 
the  connector,  which  is  in- 
stalled with  the  threaded 
part  inside  the  can. 

Step  2:  Cut  a  9"  piece  of 
stiff  wire  or  rod  and  solder  it 


vertically  into  the  connector 
on  top  of  the  can. 

Step  3:  Attach  your  RC-6 
from  the  radio  to  the  con 
nector  inside  the  can.  With 
low  power  at  first,  key  the  rig 
and  measure  swr  or  maxi- 
mum power  out  while  you 
trim  1/8 "sections  otl  thr  rod 
tilE  the  antenna  resonates  in 
your  favorite  part  of  the 
band. 

Step  4:  Once  it's  resonat- 
ed, spray  everything  with  sil- 
icone and  lash  it  to  a  mast, 
or  high  on  your  tower. 

Step  5:  Start  having  fun.  ■ 


LB-VHF-UHF  Repeaters 


Hi 


TRANSMITTER  AND  RECEIVER      now  used  in  all  hi  pro  repeaters 


ASSEMBLED 
SMALL  SIZE 
3  7fflx6  1/ff" 


4S+t  # 


HI  PRO  TRANSMrmn 

DESIGNED  for  REPEATEH 

SERVICE  WTTH  EXCELLENT 

AUDtO,  STAWUTY. 

HARMONIC  REJECTION 

AND  LOW 

SIDEBAND  NOISE. 


ASK  ABOUT  OUR  NEW  COMPUTER 
CONTROL  SYSTEM,  AND  MtCROCONTROL 
AUTO  PATCH,  AND  REPEATER  KITS. 


ADJUSTABLE 

POWER 

OUTPUT 

UP  TO  5  WATTS 

PROM  THE 

EXCTTFP  BOARD 

COOL  OPERATION 


HI  PRO  RECEJVEfi 
IH1S  RECEIVER  IS  THE 
HEART  OF  THE  REPEATER 
AND  ROASTS  SUPERIOR 
SQUELCH  ACTION  NEEDED 
FOR  THIS  TYPE  OF 
SERVICE  EXCELLENT 
SENSITIVE,  STABILITY 
ANDSELECTMTY 

USE  THIS  RECEIVER 
TO  REPLACE  THAT 
mOUBLESOME  RECEIVER 
IN  VQUR  PRESENT 
REPEATER 


I 


ASSEMBLED 
SMALL  SIZE 
3  719  y  B  IflT 


Maggiore  Electronic  Laboratory 


590  SNYDER  AVE 

WEST  CHESTER,  PA.  19380 


49M741-MELCO 
PHONE  21  S43&6051 
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WE  SHIP  WORLDWIDE 


Your  one  source  for  all  Radio  Equipment! 


V 


For  the   best   buys    in  town   call: 

21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York .  . , 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 

ONV  Safety 
beftsin  stock 


Come  to  Barry's  for  Fall  Festival  Savings 
Jan  K82RV.  Kitty  WA2BAP.  Mark  K2C0N 

S*4  you  If  Candle  wood,  DanE>ur>.  CT,  Sep  I   15th 
S*d  you  at  Li  MARC.  Long  island,  Sepl  22nd 


KENWOOD 


Antennas 

A-S 

Cushcratt 

Hustler 

KLM 

METZ 

Mlni-Producls 

Mssiey 

R-600,  R-1000.  R-2000,  TS-940S/AT 

TS  430S.TR-3600A ,  TR  7960, 

TW-4000A.  Kenwood  Service/Repair, 

TH21/31/41AT.TM-211A/ 

411 A  &  75-71 1 A/B1 1 A  NCG  7  21^° 

Transceiver 

C0MPU-F1RE  EXTINGUISHERS       C3H  T^ ***  ■» 
EXl  5000E  RTTY/AWTOR  TERMINAL 

VoCom/Mirage/Daiwa   Large  inventory  of 

Tokyo  Hy  Power         Saxton  Wire  &  Cable 
Amplifiers  & 
5/8XHTGain 
Antennas  fN  STOCK 


ICOM 

(C-R71A,  IC751.  IC745,  rC-27A/H,  IC-37A.  IC-47A, 
IC-1271A.  IC-271 A/H,  IC-3200A,  IC471   A/H,  IC-735 


mi 

FTONE,  FT-980,  FT-757GX ,  FRG-8800 
FT-726R,  FRG-9600,  FT-270RH,  FT-2700RH 


YAESU 
FTV2T703R 
FT-2/7Q9R/H 
FTC-1903 

I 


ICOM 
IC2AT 
IC02AT 
IC-G4AT 


Land-Mobile  HfT 
Midland/Standard 

Wilton    Max  on 
Ya*lu  FTC  2203,  FT-470J 
Icom  iC  Mi2  rMarine)  M70O 
Tempo  M*1 


SMART  PATCH 

CES  Simple*  Autopatch  510-SA  WjII  Paich  FM 
Transceiver  To  You'  Telephone  Greai  Fop- 
Tetepnone  Gaits  From  Mobile  To  Base  Simple 
To  Use    1319  95 

CELLULAR  'PHONES  STOCKED 

WELZ 
FLUKE  77  Multimeter 


Nye  MBV-A    3  Kilowatt  Tuner 


AMEfilTRON  AMPLIFIER  AUTHORIZED  DEALER 


if 


SANTEC 
ST-222/UP 

ST-142/UP 


Yaesu  FTR-2410,  Wilson 

ICOM  IC-RP  3010  (440  MHz)  ht-- 

ICOM  IC-RP  1210  (1.2  GHz) 


48  Watts, 


Soldering 

Station, 

$68 


Computer    Interfaces 
stocked:     MFJ-1224 

AEACP^PKT^DR.DX 

CP-100,  ATU,  Dr.  GSO, 
Morse  University 

MICROLOGAIR  I,  Air  Disk, 

SWL  Morse  Coach 

KANTRONICS 

UTU,  Interface  ll,  Challenger 

EIMAC 
3-500Z 
5726\  6JS6C 

12BY7A& 
4-400A 


MFJ  Models 

422,  313,  1224  &  941 D 


HAM  MasterTapes— 
Beta  or  VHS  Tapes 


u 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


BIRD 

attmeters  & 
Elements 
In  Stock 


ALPHA  AMPLIFIERS 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 
Trionjm-  Pro-Gem  Emgrfneenng 

Model  mTOOO     0-1  GHz  12O0HH 

0-800  MHz  0-T3GK?  129SHH 

Long  range  WireJess 
Telephone  for  e*oort  m  stoc* 


MURCH 

Model 
2000  A, 

A-LS,  B 
in  stock 

JBC  soidering  lino  In  stock 


HEIL  EQUIPMENT 


OOt) 


*  - 


BENCHER  PADDLES, 

BALUNS,  AUDIO  FILTERS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Alinco/Falcon  Amps 


Tri  E*  Towers 

Hy-Gam  Towers 
&  Antennas   and 
Haters  will  be 
shioped  direci  !o 
ou  FREE  of 
shipping  cosi 


New  TEN-TEC 
2591  HT,  Corsair  II,  Argosy  II,  Century  22 


L  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


M*w  Vnrlf   ritv>«     LARGEST  STOCKING  HAM  DEALER 


COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Esparto!' ■ 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday- Friday  9  A,M.  to  6:30  P.M.       Thursday  to  8  P.lwi. 
Saturday  &  Sunday  10  A,M,  to  5  PM,  (Free  Parking) 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRT/LEX-'-Spring  St.  Station  " 
Subway*     BMT^Prince  St.  Station" 

IND-'F"  TrainBwy.  Station" 

Bus:  Broadway  #6  to  Spring  St, 

Path -9th  Si 76th  Ave.  Station 


Commercial  Equipment 
Stocked:  ICOM,  MAXQN. 
Midland,  Standard,  Wil- 
son,   Yaesu.    We    serve 

municipalities,  busi- 
nesses, Civil  Defense, 
etc.  Portables,  mobiles, 
bases,  repeaters. 


We  Stock:  AEA,  ARRLT  Alpha.  Ameco.  Antenna  Specialists.  Astatic. 
Aslron.  B  &  K,  B  &  W,  Bash,  Bencher.  Bird.  Butternut,  COE,  CES.  Collins. 
Communications  Spec.  Connectors.  Covercralt.  CushcraK. 
Daiwa.  Dentront  Digimax.  Drake.  ETO  (Alpha},  EimacT  Encomm,  Heil* 
Sound.  Henry,  Hustler  (Newtronics),  Hy-Gain*  Icom,  KLM.  Kantronics, 
Larsen.  MCM  (Daiwa},  MFJ,  J.W\  Miller,  Mint-Products,  Mirage, 
Newtronics.  Nye  Vikingt  Paiomar,  RF  Products,  Radio  Amateur  Callbook, 
Robot  Rockwell  Collins,  Saxton,  Shure,  Telex,  Tempo.  Ten-Tec, 
Tokyo  Hi  Power,  Trionyx  TUBES,  W2AU.  Waber.  Wilson,  Yaesu  Ham  and 
Commercial  Radios.  Vocom,  Vibroplex.  Curtis,  Tri-Ext  Wacom  Duplexers, 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals  ,  Radio 

Publications. 


Local 
Ham  Club 
Speeches 

Given 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALERINQUIRJESINVITED  PHONE  IN  YOURQRDER&BE  REIMBURSED 
COMMERCIAL  RADIOS  itocktd  1  ••rwlced  on  pr»ml»»», 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ord.r*  Shipped  Immediately,  TELEX  12-7070 


Takin'  It  to  the  Streets 


Parti 


Work  the  world  from  yourHT!  Crossbanding expert  WA6AXX 
explores  the  how-to  of  remote  and  auxiliary  operation. 


Edlngbet  WA6AXX 
Advanced  Computet  Controls,  inc. 
10876  Sorthridge  Square 
Cupertino  CA  95014 


The  ShackMaster  100. 


Grabbing  the  Control  Window 


CONTROL 
XCYR  PTT 


T 


T 


T 


CONTROL  WINDOWS 


YOUR  PTT 


GRAB  IT 

HERE 


■:■:••: 

.   ■  -  *  . 


•        •        ' 

■■■"■■■  ■" 
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Hi,  Frank.  Look  at  what  I 
just  got 

Hi  Tom,  Looks  like  one  of 
those  tiny  new  hand-helds. 

Right  But  it's  really  my 
new  HF  rig. 

A  hand-held  HF  rig?  That 
means  you  can  carry  it 
around? 

You  bet  It's  an  at  I  band 
SSB  rig  that  puts  out  a  hun- 
dred Watts. 

A  tiny  hand-held  HF  rig 
putting  out  that  kind  of 
power?  Come  on,  now!  I'll 
bet  the  batteries  last  only  a 
few  seconds! 

No,  I  get  about  eight  or  ten 
hours  of  operation  from  'em. 
And  see  the  rubber  ducky  an- 
tenna ? 

Yea . . . 

It  does  as  well  as  my  four- 
element  tribander  on  my 
sixty-foot  tower  at  home. 

A  conversation  from  the 
year  2000?  Not  at  a  1 1— Tom's 
ordinary  UHF  hand-held  is 
linked  to  his  home  HF  sta- 
tion, which  lets  him  operate 
his  high-frequency  equip* 
ment  from  anywhere. 

A  New  Way  of  Life 

Operating  today's  HF 
equipment  is  very  similar  to 
the  old  days  of  VHF  With- 
out hand-helds  or  repeaters, 
getting  on  two  meters  meant 


that  you  needed  a  base 
transceiver  with  a  good  out- 
side antenna  or  a  high-power 
mobile  rig  Then,  in  time, 
hams  discovered  that  re- 
peaters could  retransmit  sig- 
nals to  extend  their  range. 
Newer  technology  made 
hand-helds  possible,  and 
when  combined  with  repeat- 
ers, hams  could  carry  their 
"2-meter  shack"  in  their 
hand.  Amateur  radio  be- 
came more  fun  and  the 
ham's  way  of  life  changed! 

Not  much  has  changed 
about  operating  HF,  how- 
ever. Today's  transceivers 
are  certainly  easier  and 
much  more  fun  to  use  than 
those  of  the  old  days,  but 
you  still  need  to  be  at  home 
in  the  shack,  sitting  in  front 
of  the  rig,  in  order  to  operate. 
The  only  alternative  is  a  sec- 
ond rig  installed  in  the  car, 
with  funny-looking  antennas 
and  compromised  perfor- 
mance. Even  then,  the  mo- 
bile rig  is  available  only 
when  you're  in  the  car.  Con- 
sidering the  investment  in  a 
modern  HF  station  (rig,  lin- 
ear, tower,  antennas,  rotor, 
coax,  etc),  and  considering 
that  the  station  is  available 
onfy  a  small  percentage  of 
the  time,  there  must  be  a  bet- 
ter way— and  there  is! 


That  better  way  involves 
having  your  hand-held  (or 
mobile)  VHF  or  UHF  trans- 
ceiver crossband  linked  to 
your  HF  station.  As  with  a 
repeater,  your  VHF  transmis- 
sions are  retransmitted  by 
your  HF  station,  and  HF  sig- 
nals received  at  home  are  re- 
transmitted on  VHF  back  to 
you. 

Did  I  hear  you  say  that  re- 
peaters aren't  legal  on  HF? 
Right,  but  this  isn't  repeater 
operation — it's  remote  con- 
trol of  another  amateur  sta- 
tion (your  home  station  from 
your  hand-held)  and  is 
called  auxiliary  operation. 

Crossband  ing 

What  do  you  need  to  op- 
erate crossband?  At  home, 
you  need  your  HF  trans- 
ceiver, of  course,  plus  a  VHF 
or  UHF  control  transceiver 
to  allow  you  to  communi- 
cate with  your  home  station. 
Then  you  carry  around  an- 
other VHF  or  UHF  trans- 
ceiver with  you,  such  as  a 
hand-held 

Your  hand-held  and  the 
control  transceiver  at  home 
form  the  control  link,  which 
is  the  key  to  remotely  con- 
trolling an  amateur  station, 
(The  station  also  can  be  re- 
motely controlled  by  wire 
line,  as  we'll  see  later.) 

The  Station  Controller 

If  another  ham  were  at 
home  to  push  the  buttons 
and  turn  the  knobs,  it  would 
be  easy.  Just  wire  speaker 
audio  to  the  mike  and  you'd 
be  done  But  truly  practical 
crossband  operation  should 
let  you  completely  control 
your  home  station  directly 
from  your  remote  control 
point.  We  need  something  to 
act  as  a  station  controller, 
something  to  tie  the  equip- 
ment together  and  to  let  you 
remotely  control  it 

Thanks  to  the  evolution  of 
control-system  technology 
developed  for  modern  ama- 
teur repeaters  and  to  a  new 
generation  of  externally-con- 
trollable  broadband  HF 
transceivers,  such  a  station 
controller  is  now  available 
—  it  is  the  ShackMaster™ 


100  by  Advanced  Computer 
Controls. 

Since  your  hand-held  is  al- 
ready capable  of  encoding 
touchtones™,  we'll  use 
touchtone  signaling  as  an 
easy  way  to  command  your 
home  station.  The  controller 
needs  to  listen  to  the  control 
transceiver  and  decode  and 
interpret  your  touchtone 
commands.  The  commands 
that  you  enter  are  similar  to 
the  keyboard  sequences  that 
let  you  load  frequency  mem- 
ories into  your  HT  and  let 
you  make  it  scan.  The  differ- 
ence is  that  you  transmit  the 
sequences  as  touchtones;  it 
is  similar  to  activating  a  re- 
peater autopatch. 

Communication  between 
the  operator  and  the  station 
controller  needs  to  be  two- 
way,  however,  What  fre- 
quency are  you  currently 
on?  Did  you  enter  the  com- 
mand you  thought  you  did? 
Where  is  the  antenna 
pointed?  Since  you  don't 
have  a  TV  camera  at  your 
station  which  would  let  you 
look  around  at  how  every- 
thing is  set,  you  can  use  the 
electronic  speech  synthe- 
sizer in  ShackMaster  to  ac- 
knowledge and  respond  to 
your  commands. 

The  controller  must  also 
handle  all  the  audio  switch- 
ing and  mixing,  control  the 
transmitter  push-to-talks, 
provide  VOX  detection,  al- 
low for  convenient  local  use 
of  the  equipment,  and  dis- 
play the  status  of  the  system. 

Operating  Simplex 

A  problem  becomes  ob- 
vious very  quickly.  With  one 
VHF  transceiver,  you  can't 
listen  and  transmit  at  the 
same  time,  Your  single  con- 
trol transceiver  at  home 
can't  either.  When  the  con- 
trol transceiver  is  retransmit- 
ting HF  activity,  it  needs  to 
check  periodically  to  see  if 
you  want  toenter  a  command 
or  to  make  a  transmission 
through  the  HF  rig.  It  does 
this  through  a  "control  win- 
dow"—a  brief  interruption 
in  the  transmission  from  the 
control  transceiver  which  al- 
lows the  ShackMaster  con* 


s 

I 

I 


SHACKMASTER  OPERATION 
ON  A  SIMPLEX  FREQUENCY 

Fig.  2. 


t roller  to  listen  for  you  to 
break  in.  [See  Fig,  1.) 

If  you  do  break  in  and 
grab  the  window,  you  keep  it 
and  can  then  change  fre- 
quency or  enter  other  com- 
mands, retransmit  yourself 
through  the  HF  rig,  etc.  If 
you  don't  grab  the  control 
window,  there's  simply  a 
brief  "hole"  in  the  transmis- 
sion from  your  home  station. 
A  short  beep  just  before  the 
window  lets  you  know  ex- 
actly when  to  key  down  to 
grab  it.  When  you  want  to 
grab  the  window,  just  wait 
for  the  beep  and  then  key 
down. 

The  duration  of  the  con- 
trol window  should  be  as 
short  as  possible  to  minimize 
lost  information,  and  may  be 
limited  only  by  the  switching 
time  of  the  control  trans- 
ceiver (time  to  go  from  trans- 
mit to  receive  and  detect  a 
signal  at  the  receiver).  Prac- 
tical window  durations 
range  from  around  10  ms  to 
300  ms,  depending  on  the  rig. 
The  frequency  of  the  control 
window  is  a  matter  of  per- 
sonal preference,  but  a  win- 
dow  every  three  or  four 
seconds  is  about  right  to  en- 
sure positive  control  of  your 
home  station 

Window  timing  is  fully 
programmable  and  can  be 
changed  while  you're  oper- 
ating. For  normal  operation, 
you  might  want  the  window 
every  few  seconds,  but  for 
casual  listening  to  a  net  you 
can  extend  the  window  to 
occur  every  ten  or  twenty 
seconds  or  so. 

Operating  Full  Duplex 

Simplex  operation  is  great 
for  casual  work  since  you 
need  to  carry  around  only 
one  rig.  For  higher  perfor- 
mance operation,  such  as 


chasing  DX,  two  control 
transceivers  (preferably  on 
different  bands!)  let  you 
transmit  commands  to  your 
home  station  while  continu- 
ously listening.  This  is  full 
duplex  operation.  The  con- 
trol window  is  eliminated 
and  you  can  tune  around 
and  rotate  the  beam  faster, 
without  the  need  to  synchro- 
nize to  the  control  window. 
Full  duplex  operation  is  one 
step  closer  to  actually  being 
in  the  shack. 

Operating  Through 
a  Repeater 

A  good  VHF  "control" 
base  station  can  have  a 
range  of  many  miles,  ob- 
viously depending  on  local 
topography,  antenna  height 
and  power  levels  Range  can 
be  optimized  to  a  particular 
area  —  for  example,  along 
your  commute  path  to  work 
—with  a  VHF  beam.  Inevita- 
bly, however,  you'll  want  to 
access  your  home  station 
when  you're  out  of  direct 
range.  Enter  the  repeater. 

Operation  through  a  re- 
peater is  similar  to  operating 
simplex.  Both  your  hand- 
held and  your  control  trans- 
ceiver at  home  are  tuned  to 
the  same  repeater.  The  only 
trick  is  that  the  repeater 
probably  has  a  hang  time; 
the  repeater  transmitter 
stays  on  for  a  period  of  time 
after  the  input  signal  goes 
away.  When  the  station  con- 
troller interrupts  its  transmis- 
sion (the  control  window)  to 
listen  for  you.  it  sees  the  re- 
peater carrier  still  present. 
This  would  fool  the  control- 
ler into  thinking  that  you've 
grabbed  the  window. 

The  solution  is  to  indicate 
to  the  controller  that  you're 
activating  functions  through 
a  repeater.  Then  it  knows  not 
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to  look  for  a  carrier  during 
the  control  window  but  to 
listen  for  audio  instead,  us- 
ing its  internal  VOX  detector 
When  operating  through  a 
repeater,  to  grab  the  control 
window  simply  key  down 
and  talk  or  send  a  touch  tone 
command.  The  controller's 
VOX  detector  senses  your 
presence  and  lets  you  keep 
the  window. 

Some  diplomacy  should 
be  used  when  operating 
crossband  through  a  repeat- 
er, of  course.  Get  the  permis- 
sion of  the  repeater  owner 
first,  and  be  sure  that  your 
command  codes  won't  acci- 
dentally activate  control 
functions  of  the  repeater  it- 
self. It's  also  good  to  be  sure 
that  other  users  of  the  re- 
peater don't  object  to  the 
sounds  of  HF  operation  on 
the  machine.  In  many  areas, 
there  are  lots  of  fine,  open 
220  and  440MHz  repeaters 
which  are  begging  for  users. 
Occasional  crossband  activ- 
ity through  these  repeaters  is 
an  excellent  use  of  the  re- 
sources available, 

Accessing  the  Home 
Station  by  Telephone 

There  may  be  times  when 
you're  even  out  of  repeater 
range  of  your  home  station 
or  when  you  simply  would 
like  the  privacy  of  remotely 
operating  your  home  equip- 
ment from  the  phone.  Shack- 
Master  connects  to  your 
home  phone  line  and  lets 
you  call  home  to  perform  all 
the  functions  by  phone  that 
you  can  command  over  the 
air.  Again,  touchtone  com- 
mands via  phone  control  the 
HF  transceiver  and  rotor,  but 
also  allow  you  to  access  ei- 


ther of  the  two  control  trans- 
ceivers as  welL  That  means 
that  you  can  get  on  your  lo- 
cal repeater  when  you're  out 
of  town  by  calling  home.  Or 
operate  the  HF  station  from 
work,  from  a  friend's  house, 
or  even  from  a  phone  booth! 

Controlling  the  HF  Rig 

You  want  your  "pocket 
HF  station"  to  duplicate  as 
closely  as  possible  actually 
sitting  in  front  of  the  rig.  To 
do  this,  you  need  the  ability 
to  control  HF  frequency  and 
mode,  You  also  would  like  to 
be  able  to  scan,  recall  the 
rig's  memories,  and  so  on. 
These  functions  are  all  acti- 
vated with  simple  touchtone 
sequences.  Commands  are 
provided  for  direct  fre- 
quency entry,  scanning  up  or 
down  at  three  rates,  bump- 
ing frequency  up  or  down  in 
20-,  100-,  or  500- Hz  incre- 
ments, selecting  mode,  and 
recalling  transceiver  memo- 
ries. Commands  are  gener- 
ally acknowledged  with  syn- 
thesized speech  responses. 

Rotating  the  Beam 

A  simple  dipole  antenna 
works  great  on  40  and  80r  but 
for  the  higher  frequency 
bands,  the  chances  are  that 
you've  got  a  beam,  While 
you  could  operate  from  your 
remote  control  point  with 
the  beam  stuck  in  one  direc- 
tion, since  you  want  your 
pocket  station  to  be  just  like 
sitting  in  the  shack,  the  abil- 
ity to  rotate  the  beam  is  im- 
portant 

A  rotor-control  board  is 
designed  to  mount  inside  the 
Hy-Ga in/Telex  rotor  control 
box  (for  the  CCM5-II,  Ham 
IV,  etcj,  The  board  provides 


an  interface  from  Shack- 
Master  to  the  control  box,  al- 
lowing  you  to  remotely 
rotate  clockwise  or  counter- 
clockwise, specify  a  direc- 
tion, or  read  back  the  current 
direction  in  synthesized 
speech  with  simple  touch- 
tone  commands. 

Turning  the  Station 
On  and  Off 

Naturally,  you  want  to  be 
able  to  turn  your  equipment 
on  when  you're  using  it  and 
back  off  when  you're  done. 
(The  control  transceiver 
should  stay  on  all  the  time, 
though,  so  it  can  hear  your 
commands.)  Several  forms 
of  general-purpose  remote 
controls  are  useful  Touch- 
tone-commandable  logic 
outputs  can  switch  relays, 
turn  things  on  and  off,  etc. 
For  control  of  ac-line-oper- 
ated  equipment,  an  inter- 
face to  the  BSR  home-con- 
trol system  provides  a  sim- 
ple, clean,  safe  capability  to 
turn  station  equipment  on 
and  off.  Even  115-volt  coaxi- 
al relays  can  be  controlled 
for  antenna  switching. 

Controlling  the 
Control  Transceiver 

We  saw  earlier  that  your 
home  station  can  be 
accessed  on  a  simplex  fre- 
quency, on  a  pair  of  fre- 
quencies for  full  duplex 
operation,  or  through  a 
repeater.  But  what  if  you're 
operating  on  a  simplex  fre- 
quency and  you're  driving 
out  of  direct  range?  Or  if 
someone  else  needs  to  use 
the  repeater  you're  working 
through?  You  can  command 
your  control  transceiver, 
your  link  from  home,  to 


QSY!  Two  frequency  memo- 
ries inside  ShackMaster 
make  it  easy  to  QSY  be- 
tween two  favorite  frequen- 
cies, or  any  frequency  may 
be  entered  directly  with 
touchtone  commands.  If  you 
make  a  mistake  or  the  new 
frequency  is  busy  and  Shack- 
Master  doesn't  hear  from 
you  after  you  tell  it  to  QSY, 
it'll  come  back  to  where  you 
were  originally 


F/g.  3. 


Housekeeping 

The  control  transceivers 
must  be  IDed  periodically, 
and  this  function  is  per- 
formed in  synthesized 
speech  by  ShackMaster,  A 
variety  of  "control  opera- 
tors-level touchtone  com- 
mands allow  enabling  and 
disabling  various  functions 
remotely.  Timers  protect 
against  "failure  of  the  con- 
trol link,"  such  as  from  driv- 
ing out  of  range. 

What  Rigs  to  Use? 

If  you're  willing  to  leave 
the  HF  rig  on  a  single  fre- 
quency, virtually  any  HF 
transceiver  can  be  used,  but 
clearly  the  fun  is  in  the  abil- 
ity to  tune  around  and 
change  modes.  That  means 
that  the  rig  must  have  provi- 
sions for  external  control. 
The  ideal  ham  transceiver 
would  have  a  serial  com- 
puter port  on  the  back 
which  would  allow  all  of  its 
front-panel  functions  to  be 
activated  from  the  port. 
While  this  ideal  rig  doesn't 
yet  exist,  the  trend  is  in  the 
right  direction  and  several 
available  HF  rigs  have  com- 
puter ports.  They  include 
the  ICOM  IC-751,  Yaesu  FT- 
757CX,  Yaesu  FT-980,  and 
others.  Several  older  ICOM 
rigs  include  limited  provi- 
sions for  external  computer 
control  as  well. 

These  modern  rigs  are 
solid  state  and  broadbanded 
and  require  no  tune-up,  un- 
like those  of  the  old  days 
when  it  was  necessary  to 
"dip  the  finals,"  Some 
equipment,  such  as  ICOM's 
transceiver,  linear,  and  an- 
tenna tuner  automatically 
work  together  without  the 
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need  for  controlling  them 

separately  With  today's 
equipment,  an  unattended 
HF  station  is  as  practical  as 
unattended  repeaters. 

Frequency  control  of  the 
VHF/UHF  control  transceiv- 
ers is  less  important  but  can 
also  be  useful  particularly 
for  telephone  access  and  for 
the  ability  to  QSY.  Any  syn- 
thesized, BCD-controlled  rig 
such  as  one  which  uses 
thumbwheel  switches  is 
easy  to  control  by  electri- 
cally simulating  the  thumb- 
wheels externally.  These  rigs 
include  many  older  ones 
that  may  right  now  be  sitting 
on  your  shelf  — the  ICOM 
IC-22U,  1C-2/3/4A,  Kenwood 
TR-7400,  Azden  PCS-30G0, 
etc.  ShackMaster's  fre- 
quency-control-board op- 
tion can  wire  directly  to 
many  of  these  rigs.  Newer 
rigs  such  as  the  ICOM  IC-271 
and  IC-471  have  computer 
ports  for  external  control 

The  Rules 

The  rules  allow  an  ama- 


teur-radio station  to  be  op- 
erated by  remote  control 
Transmissions  for  control* 
ling  and  intercommunicat- 
ing with  the  station  are 
considered  manual,  locally- 
controlled,  auxiliary  opera- 
tion, and  are  currently  lim- 
ited to  frequencies  above 
220  5  MHz.  (The  QCWA  has 
filed  a  Petition  for  Rulemak- 
ing with  the  FCC  proposing 
elimination  of  this  restric- 
tion on  auxiliary  operation.) 
This  means  that  the  control 
transceiver  should  operate 
on  220,  440,  or  1200  MHz. 

Your  home  HF  station  is 
operated  under  manual  re- 
mote control,  and  there  are 
no  restrictions  on  its  fre- 
quency of  operation.  Tele- 
phone access  to  your  home 
station  is  considered  wire- 
line remote  control. 

Operation  of  your  home 
station  by  remote  control  re- 
quires some  simple  proce- 
dures, outlined  in  §97.88, 
such  as  posting  a  photocopy 
of  the  station  license,  a  list 
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of  control  operators,  etc.  A 
functional  block  diagram  of 
the  control  link  and  a  sys- 
tem-network diagram  should 
be  included  as  part  of  the 
station  log.  Relevant  sec- 
tions of  Part  97  rules  include 
§97 .3,  §97  61(d),  §97  88, 
§97.90,  and  §97.126. 

A  New  Way  Is  Here 

The  ability  to  carry  your 
HF  station  with  you  any- 
where  changes  the  charac- 
ter of  HF  operation,  Your 
expensive  home  station  is 
available  to  you  99%  of  the 
time  instead  of  only  1%  of 
the  time.  Even  around  the 
house  you  don't  have  to  be 
cubbyholed  in  the  shack; 
you  can  be  with  the  family 
or  working  in  the  garage  or 
the  yard.  Meet  your  skeds, 
check  into  nets,  and  gener- 
ally rag-chew  and  work  DX 
from  anywhere 

Crossband  operation 
eliminates  the  need  for  a 
second  HF  rig  for  mobile  op- 
eration and  thus  its  expense 
and  vulnerability  to  theft. 


And  by  crossbanding  you 
can  take  your  HF  station 
with  you  when  you  leave  the 
car!  Of  course,  you  can  still 
put  your  base  rig  in  the  car 
when  you  go  on  long  trips. 

Apartment  and  condo 
dwellers  can  install  an  HF 
station  at  another  location 
and  then  use  it  from  home, 
Radio  clubs  can  get  the 
most  out  of  their  club  sta- 
tion by  allowing  members  to 
operate  it  from  their  homes. 
Emergency  service  groups 
can  have  hand-held  access 
to  HF  to  supplement  their 
VHF  communications  dur- 
ing emergencies. 

And  most  of  alt,  operating 
an  HF  station  which  fits  in 
your  hand  and  clips  onto 
your  belt  is  FUN! 

In  part  two  of  this  article, 
I'll  discuss  other  useful  ca- 
pabilities of  the  Shack- 
Master.  ■ 

Ed  Ingber  WA6AXX  is  the 
President  of  Advanced  Com- 
puter Controls,  Inc.,  of  Cu- 
pertino, California. 
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2.1X11151 

\l  itfl  W  ll  »0  «u 


SPECIAL  PACKAGE  DEAL!!! 

Amateurs  Only 

Induces  -<*  ^sta|lK  1 
cabinet  w,' cable  set  I  pwi  supply 

*229S5 

(it  pwdnatf  lepmtety  S£«i  JQ 


PKt- 
PK1S- 

PKD0C - 


FCC  CERTIFIED  *  wired  and  tested  in  cabinet  $209.95 

Subassembly  board  -  wired  and  tested  5164,95 

Documentation  only  *  Refundable  on  first  PK1 

purchase  $    9.95 


Please  specify  Call  Sign.  5SID  Number,  and  Node  Number  when  ordering 
Contact  GL  8  for  additional  into  and  available  options. 

We  offer  a  complete  tine  of  transmitters  and  receivers  strips,  preselector 
preamps,  CWfflers  &  synthesizers  for  amateur  A  commercial  use. 

Request  oaf  FREE  catalog*  MC  &  Vise  welcome. 


GIB  ELECTRONICS. INC. 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-6740     9  to  4 
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PACKET  RADIO 


ASCII— USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AMRAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAC/N  ET  board  only  $80.00 

Assembled/Tested.  No IGs.90day  warranty 


Package  of  all  ICs  except  2-2716 
EPROMs  $ 


:ftI*Tt] 


PAC/NET  SYSTEM 


PAGENET  SYSTEM  $24000 

System  Tested  4.5x6'T  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8-1 0  volt  Yz  amp  power, 
1  year  guarantee  of  hardware/soft- 
ware/AX25  standard  RS232  serial  ASCII 
at  any  user  baud  rate,RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

IJillAshby 

AND  SON 

K2TKN — KA20EG  201  -658-3087 
BOX  332  PLUCKEMIN  N  J.  07978 


Treat  yourself  to  the 

TKe  world  renowited  D-104 
stands  alone  as  the  performance 
leader  in  base  station 
amateur  microphones.  The 
T-UP9-D104  Silver  Eagle  is 
also  recognized  for  its  out- 


standing beauty, 

A  bright,  vibrant 
appearance  reflects  ele- 
gance and  stvle.  All  exieri- 
or  parts  plus  the  base  and 
handle  are  chrome  plated  to  a  jewel- 
like finish. 


D-104  Stive*  Baglii 

As  a  result  of  Astatic  *s  50  yeirs 
of  technology,  this  microphone  is 
also  extremely  versatile, 
Factory  wired  %  it  can  be 
easily  converted  to  elec- 
tronic or  relay  operation. 
Adjustable  gain  provides 
optimum  modulation. 

The  D-I04  Sliver  Eagle 
will  make  any  rig  look  as 
good  as  it  sounds.  For 
more  information,  see  your  Astatic 
dealer  or  write, 


3 


Asiatic  Corporation 

R  O.  Box  120  * Coimeaut,  C)H  44030-0210  *  (216)  593  1111 

In  Canada:  Canadian  Astatic,  LTD; 

1220  EHesraere  Rd, ,  Unit  2 

Scarborough,  Ontario  MlP  2X5*  (416)  293-2222 


AEAEAEAEAEAE 
AEAEAEA 


*$*#>* 


Your  AEA  PKT-1 
Allows  You  To: 

*  Communicate  at  computer 
speed  and  with  no  errors  on 
HFf  VHP,  UHP  and  OSCAR 
;  i .  tkrougli  QRM  and  QRNt  and 
direct  or  via  digipeater 
links . ,  i  and  leave  a  message, 
even  when  the  person  you 
want  to  talk  with  is  not  there. 

You  Can  Talk  With: 

Club  stations 


Bulletin  Boards 


2,000  stations  now, 
and  more  every  day 

On  10,147  MHz;  14.103  MHz; 
145,832  MHz;  145.01  MHz; 
OSCAR  10;  and  other  bands 
and  frequencies, 

AN  you  need  is  your  home  sta- 
tion, a  computer,  some  com- 
munications software,  and  an 
AEA  PKT-1  Packet  Controller. 

Call  or  visit  your  AEA  dealer,  or 
Write  for  a  complete  Information 
package  TODAY.  Yon  can  find  out 
about  PACKET  by  reading 
WB7GXD*s  tutorial  articles  in  the 
September  and  October  1983,  and 
January  1984  issues  of  73  For  Ra- 
dio Amateurs. 


AEA     im    Box    C-2180 
LYNN  WOOD,  WA  96036 

(206)  775-7373 
TELEX:  152571 
iA  INTL 


"When  You  Buy,  Say  73" 


EAE 

;aeaeaeae 

FAEAEAEAEAEAEAE 

EAEAEAEAEAEAEAEAEAE 
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Mike  Tamowski  WD9ELG 
2927  A  fast  flotts/ord  Avenue 
Saint  Francis  Wl  53207 


Build  the  Broadband  Bow  Tie 

It's  every  ham's  dream:  An  80m  antenna  with  a  flat  swr 
of  1.5:1  from  3.5  to  4.0  MHz.  And  it  couldn't  be  simpler. 


Are  you  content  with  be- 
ing stuck  in  one  narrow 
segment  of  the  80-meter 
band?  Do  you  enjoy  tuning 
your  transmatch  so  your  sol- 
id-state rig  will  function 
properly?  If  you  answered 
no  to  either  of  these  ques- 
tions, you  may  be  interested 
in  this  antenna.  It  works  well 
across  the  entire  band.  The 
swr  is  better  than  1.5:1  from 
3  5  to  4  MHz. 

The  Broadband  Bow  Tie 
was  built  as  a  Field-Day  an- 
tenna for  Ham  Radio  Explor- 
er Post  373  (see  Fig.  1).  In  the 
past  we've  tried  normal 
dtpoles,  verticals,  and  even 
a  double  extended  zepp 
None  of  these  were  reliable 
or  broad  enough;  we  de- 
cided to  try  something  new. 


It  had  to  be  reliable.  It  had 
to  be  simple  to  erect  and 
dismantle.  It  had  to  be 
cheap.  And  most  important, 
it  had  to  cover  the  entire 
band  without  the  help  of  a 
transmatch. 

Library  books  and  old 
magazines  produced  two  in- 
teresting antennas.  One  was 
a  fan  dipole.  The  other  one 
was  called  a  IOmeter  Won- 
der Bar  {Figs.  2  and  31  Both 
looked  good,  but  neither 
was  quite  what  1  wanted  So 
1  combined  the  best  features 
of  each,  and  the  result  is  the 
BOmeter  Broadband  Bow 
Tie. 

Begin  building  by  finding 
the  parts  (see  Parts  List) 
Other  than  the  toroid  core, 
all   parts   can   be  found  at 


Fig.  1.  80-meter  Bow  Tie  antenna,  The  10-foot  conduit  spread- 
ers can  be  mounted  either  vertically  (as  shown)  or  horizon- 
tally. 
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either  Radio  Shack  or  your 
local  hardware  store. 

You  will  need  to  start  with 
the  two  sections  of  K  "  thin- 
wall  conduit.  Flatten  each 
end  of  the  conduit  for  2 
inches  or  so  and  drill  a  %w 
hole  1  inch  from  each  end. 
Make  a  loop  in  one  end  of 
each  wire  and  solder  it 
securely.  Put  a  %hH  screw 
through  the  hole  in  the  con- 
duit slide  on  the  wire,  put 
on  the  other  hardware,  and 
tighten  (see  Fig.  4).  For  per- 
manent installations,  each 
connection  should  be  taped. 

Connect  the  wires  to  the 


center  insulator  as  shown  in 
Fig,  5.  Each  wire  is  62'  4* 
long  from   the  end  of  the 

conduit  to  the  center  insu- 
lator Temporarily  solder  a 
SO-239  connector  to  the  an- 
tenna and  hook  up  some 
50-Ohm  coax.  You're  ready 
to  set  it  up  and  do  some  pre- 
liminary  testing. 

Set  up  the  Bow  Tie  at  the 
location  you  plan  to  use  it. 
Hook  up  your  transmitter 
and  swr  bridge.  Orvthe-air 
testing  should  be  done  in 
the  morning  or  afternoon  to 
avoid  QRM. 

Keeping  keydown  time  to 


Fig.  2,  80-meter  fan  dipole. 


30  in 


Fig.  3.  10-meter  Wonder  Bar. 


4 


***** 


for  D^ec^^  4^PHJW  IS 


f/g,    4.    Detail    sketch    m* 

spreader,    wire,    hartfamre, 
and  nope. 


My    lr***f#rmef  fr»i 
4#  urriVffcW*  ori^h  ffaj.   7) 


a  minimum,  check  the 
across  die  band.  I  chedted  tf 
every  36  kHz  and  frqahid 
the  rwufcs  [see  ¥ ig  4&  J 
found  that  it  wjh  tt#t  at  11 
from  3.5-4  MHz,  TNs  ttwld 
be  due  to  its  tew  height  {2tt 
at  one  end  an«f  6'  at  the 
other).  H  could  be  that  it  we* 
too  long  or  it  couW  be  ***- 
ply  a  character  istk  erf  a  large- 
diameter  dtpole  The  im- 
portant thwf  is  thart  it  Aprs 
not  change  appreciably 
across  the  band 

The  next  step  is  to  wif*d  a 
transformer  to  match  #*e  17 
Ohms  ef  my  antoma  ta*  tf*e 
standard  500+vnn  cogai. 


tuanatflM  a  Mar  a*  aft  an**!*** 

%M9*   f*m*  *e  12 


*  _ 


BUBO  1  ,£   [\jf™  Of*  '  NP  «WWB    H^ 


emM  Him  The  comet  Mm 

B    0njKMn  »w   Hie   §a^HBP^e 

cam  ft  -  1 .71-1  of  7  vm 
#«  the  *ftte*.iia   side    A 


caw**  fctfi^tt  abov* 


gittwfld 


fofftfier)  is  wo«orfr  late  tle*avn 

IfW   mrRCrWrii    vM  ff^nV^B^Fv   WIT 

SO-2  W  ,  irtifc'J  In  the  urt-un 


A     ' 


jCU*VC  A 


JCuW€  i 


Fig.  6.  Swr  cut  ves:  Curve  A  fs  rneejuff*/ Walheyt  wMifi  If  am* 
former.  Curve  B  is  with  un~ur\  f*pp*rf  at  7  fofrts  f?.?"f  tt#f»* 
ratio,  3:1  impedance  rat  ml 


MMTEMHA   ® 
FEED 


f2T 
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r  /^-    /.    C/fr^tiW   ffWWkWnWg  wiaanSaCff^PWSv-   ibCV  S*SB  raBat    f  4? 

Secondary  «  tapped  every  him. 
"When  Yen  aVy,  toy  W" 


nia     *i    p 


KYUttE 

uftrtus 


P.O.  fe>*  1924 
BteaverteM,  Oregon  97075 

(509)  292-9399 

VISA  -  MASTERCARD 


Spec  all  ring  in  Cowenual,  Indus  triftl.  and  Military  Surplus  Electronics  .  .  . 
Component  Pans.  Subassemblies.  Computer  PC.  Boards,  Systems  and 
Equipment  of  *ti  kimfe  New  2nd  Used  .  Most  with  documentation  H*gh 
Teen  Compuiefs,  interface  Parts,  and  Periferak,  !Cs  by  Lhe  Chip  of  Tube 
imv).  Components  fcy  the  foot.  From  Racks  10  Resistors.  Teletypes  to  Tran 
siskjw  or  Tube*,  ASCH  Keyboanis  to  Computer  PC,  Hoards  with 
Sclieflft»tjcs  Send  SAS€  for  fufl  fetings  and  prices  We  afce  requests  for 
il  ileitis.  Ii  neter  Huns  10  ask'  Our  inventory  covets  trems  rrom  DC  to 


V" 


Pulk  encoded  A3CI!  Parallel  Keyboard  made  bv  cherry  tor  Tektronix 
4016  ( W-flphKs  Ti'rwiaiT  with  comifletf  schetnatic  .  . . 
j  NEW         123  m  each        Order #TEK  4010 

1 

Surfh^:  Attention  TiMe)C»HKK)  and  Sinclair  ZX  81  users;  48  Key  Unencoded 
Iteyhoird  from  Ten«s  instruitients  Tl  99  Computer  with  Schematic 

NfE  W         19  99  each        Order  tTI  99 

Tl  99  Keyboard  with  Schematic  and  comptere  information  to  connect  to 
Times  *  Smctair 

NEW  .      114.95  each.    .  Order  #TJ  99ZX 

All  Prices  FO§  PortUid,  OR  All  rwrns  are  erf  limited  quantiry  AU  ofders 
subject  to  stocfc  on  hand  AK  items  sold  New  or  Used  AS  IS  Rehinds  are 
prompt  on  out  <A  stodi  orders  Minimum  Order  15,00.  iJ.OO  Handling  fee 
cm  til  orders.  Canadian  orders  add  15.00  extra  and  remit  in  U.S.  Funds 
pkwse. 


L. 
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ami  raise  the  afrterm*.  You 
fthdukl  he  ready  to  operate 
an  §0  and  75  meters, 

TWis  antenna  was  bt*Ht 
and  #***ct-ed  frerrtiporafily  in 
ike  early  afternoon.  There 
mms  fWt  a  krt  of  actrvity  on 
•0  or  75  meters  at  the  tfme, 
W«  we?e  atetc  to  wofk  afty 
station  that  we  couW  hear 
with  a  baiefoot  TS-520S  Si§- 
nai  reports  varied  frofn  S7  to 
10  0vef  S9  both  ways  Per- 
fefrrwwre  seems  to  be  about 
tile  same  as  you  get  from  a 
tUpott  The  rjtffewice  is  ^ 
taW  bandwidth  I  h*ve  never 


seen  a  dipo*e  that  can  cover 
the  entire  bafwd  the  way  the 
Broadband  Bow  Tie  can,  I'm 
pleased  with  this  antenna, 
and  if  you  try  it  I  think  you 
wiH  be  too, 

I  would  Hfce  to  thank 
KA9DHM,  KOON,  KA9MBR, 
and  the  othets  m  Exptorer 
Post  373  for  their  help  and 
encouragement 


toHs  ant«ftfl*  wire,  §5  ft. 
mc*.  **&•  Whmck  #271- 


This  antenna  was  taken  to 
Field  Day.  It  was  used  on 
CW  and  SSS  Stat  ions  were 
worked  from  coast  to  coast 
It  was  set  up  20  feet  high 
between  two  trees.  The  swr 
was  even  better  than  Fig.  6 
curve  B  I  sincerely  believe 
that  it  was  worth  the  effort  ■ 


1 

I 
4 

4 

4 

4 
1 
1 


center  miulator,  Radio 
thee*  #279-151t 

Kl't  Wt    S,«e'^  1*1.1    ff>Cw#© 


l#^eie  oor^t  2*incw  or  verger 


1f  Stu  Letentf  W1JCC.  "The  Old 
FirwerB  ws^e&&o!Ki  FfefT^erflDer 
fha  W5n#pr  fcw  Antenna — A  10- 
Meter  %em  T*e?"  0§Tf  April, 
Ifn,  pp.  W-6G. 

2.  WilliaA  t.  Or  W«tA1r  A 
ftfoadfeaod  E>rpe*«  System;"  *■- 
4w  Htn&book.  -\9th  Edition, 
1»72t  pp.  25Jf  25.10,  2S.11. 
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Stan  Cibitisco  W1CV 
POBox  U4524 
Carat  Cables  FL  33114 


Don't  Fall  for  Swr  Fraud 

Your  feedline  may  be  swindling  you.  Find  out 
how  much  power  you  are  losing  and  how  to  stop  it. 


Most  every  ham  owns 
^^an  swr  meter  This  in- 
strument is  indispensable 
for  determining  antenna 
resonances  and  impedance 
matches.  But  swr  meters  in- 
dicate the  antenna-feed- 
point  swr  only  when  they  are 
connected  at  the  antenna 
end  of  a  transmission  line  If 
it  is  important  for  you  to 
know  the  actual  degree  of 
mismatch  between  your  an- 
tenna and  feedline,  you 
must  either  connect  the  me- 
ter at  the  antenna  feed  point 
or  incorporate  a  correction 
factor  into  the  measure- 
ment. It's  not  very  conve- 
nient to  read  a  meter  while 
suspended  in  midair  or 
hanging  atop  a  tower  while 
a  brick  sits  nonchalantly  on 
the  key  of  your  50%  duty- 
cycle  transmitter!  But  fortu- 
nately, such  contortions  are 
not  necessary.  There  is  an 
easier  way  to  accurately  de- 
termine the  feedpoint  swr. 

What  Is  Swr? 

There  are  several  ways  to 
define  standing-wave  ratio 
[swr},  and  the  definition  we 
choose  actually  affects  the 


value.  The  way  we  generally 
see  swr  defined  is  something 
like  this:  If  the  antenna  im- 
pedance is  a  pure  resistance 
(R)and  the  characteristic  im- 
pedance of  the  feedline  is 
Z<j,  then  the  swr  is  either 
R/Zo  or  Zo/Rr  whichever  is 
greater  than  or  equal  to  1, 
That's  very  nice,  but  rarely  is 
the  impedance  of  a  real-life 
antenna  a  pure  resistance. 
There  almost  always  is  some 
reactance  present  as  well, 
and  this  completely  ruins 
the  above  definition.  The 
constraints  are  hardly  ever 
met 

Another  popular  defini- 
tion of  swr  is  the  following: 
The  voltage  along  a  trans- 
mission line  occurs  in 
"loops"  [maxima)  and 
"nodes"  (minima).  The  volt- 
age standing-wave  ratio 
(vswr)  is  simply  the  ratio  of 
the  voltage  at  a  loop  to  the 
voltage  at  a  node:  EmaK/ 
Emjrv  Sounds  good!  But 
what  if  the  feedline  is  very 
short'  Loops  and  nodes  oc- 
cur at  intervals  of  lA  wave- 
length along  a  transmission 
line.  If  the  line  is  shorter 
than    V4    wavelength,    then 


there  is  no  swr  according  to 

this  definition  If  the  line  is 
long,  there  will  be  numerous 
voltage  loops  and  nodes 
along  its  length,  but  because 
of  line  loss,  no  two  maxima 
or  minima  will  be  the  same. 
How  then  can  we  determine 
swr? 

A  third  method  of  defining 
swr  is  whatever  an  swr  meter 
indicates.  This  definition  is 
quite  convenient  and  makes 
precise  determination  possi- 
ble (assuming  the  instru 
ment  is  correctly  calibrated 
and  is  not  affected  by  exter- 
nal factors).  So  why  not 
make  it  easy  on  ourselves? 
In  real  life,  how  else  are  we 
going  to  determine  the  swr, 
anyway? 

Effect  of  Line  Loss 

Regardless  of  the  kind  of 
feedline  you  use,  it  will  have 
some  signal  loss.  Even  the 
largest  hardline  is  not  per- 
fect. The  loss  in  any  trans- 
mission line  increases  with 
the  operating  frequency, 
Fig.  1  shows  the  loss  in  dB 
per  foot  as  a  function  of  fre- 
quency for  the  most  com- 
mon coaxial  lines  used  by 


amateurs  The  values  in  Fig. 
1  are  based  on  the  assump- 
tion that  the  feedline  has 
not   become  damaged   or 

contaminated  (some  of  the 
outer  jacket  eventually  gets 
into  the  dielectric  material 
of  certain  cables).  These  loss 
figures  also  are  accurate  on- 
ly if  the  swr  is  1  —that  is,  if 
the  line  is  perfectly  termi- 
nated. However,  this  infor- 
mation will  help  you  to  dis- 
cover your  feedpoint  swr 
rather  easily  To  find  the 
matched-line  loss  for  your 
system,  simply  multiply  the 
value  from  Fig  1  by  the 
length  of  your  line  in  feet. 

Of  course,  it  is  rare  for  the 
swr  to  be  1  There  is  nothing 
sacred  about  this  theoreti- 
cal ideal.  No  electromagnet- 
ic angels  descend  when  the 
swr  meter  needle  dips  all  the 
way  to  the  left  Many  hams 
have  gotten  the  idea  that 
even  the  most  miniscule  de- 
parture from  a  flat  line  is  a 
horrible  gremlin  to  be  avoid- 
ed at  all  costs  Actually, 
though,  an  swr  as  high  as  2 
will  never  cause  appreciable 
loss  compared  to  a  perfectly 
matched  system,  even  a  val- 
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ue  of  3  or  4  is  often  toler- 
able. In  the  old  days  of  radio 
(and  sometimes  even  today), 
open-wire  feed  lines  were 
operated  with  standing- 
wave  ratios  in  excess  of  10 
without  detrimental  effects. 
Still,  it  is  a  good  thing  to 
keep  track  of  your  swr  since 
it  may  indicate  aging  of  your 
trrcllino  or  other  changes  in 
the  antenna  system. 

Suppose  you  measure 
your  swr  at  the  antenna 
feedpoint  and  find  that  it  is 
3.  Now  imagine  that  some- 
one invents  a  sliding  swr 
meter  that  can  easily  be 
moved  along  coaxial  cable. 
As  you  move  the  meter 
away  from  the  antenna  and 
closer  to  your  rig,  you  will 
observe  a  gradual,  continu- 
ous decrease  in  the  swr.  De- 
pending on  the  amount  of 
matched-line  loss,  the  meter 
may  read  anything  between 
1  and  3  by  the  time  it 
reaches  the  station  end  of 
the  cable. 

The  reason  for  this  is  sim- 
ple: As  the  signal  (electro- 
magnetic field)  travels  down 
the  line  toward  the  antenna, 
the  field  intensity  decreases 
because  of  losses  in  the  line. 
Hence  the  "forward"  read- 
ing of  an  swr  meter  is  greater 
near  the  transmitter  than  at 
points  far  away  along  the 
line  If  the  antenna  is  not 
perfectly  matched  to  the 
line,  some  of  the  field  gets 
reflected  at  the  feedpoint 
and  starts  back  toward  the 
station  This  field,  too,  is  af- 
fected by  line  loss,  so  the 
"reverse"  indication  on  your 
swr  meter  gets  smaller  near- 
er the  rig.  More  ''forward" 
and  less  "reverse"  signal 
near  the  transmitter:  That's  a 
lower  swr. 

Fig.  2  illustrates  how  the 
fine  loss  under  perfectly 
matched  conditions  (as  de- 
termined from  Fig.  1)  affects 
the  swr  difference  between 
the  station  and  antenna 
ends  of  the  feedline.  The  dif- 
ference may  be  large.  Your 
transmitter  sees  a  certain 
swr  at  its  end  of  the  line  and 
behaves  accordingly;  as 
such,  you  may  have  an  swr 


greater  than  the  transmitter 
can  tolerate  at  the  antenna 
feedpoint  but  still  get  away 
with  it  because  line  loss 
reduces  the  swr  at  the  sta- 
tion to  an  acceptable  value 
for  the  transmitter  output 
circuits. 

This  difference  between 
feedpoint  and  station  swr 
may  come  to  you  as  an  un- 
welcome surprise:  Your  swr 
may  be  much  higher  than 
you  thought!  Perhaps  you 
were  laboring  under  the  illu- 
sion that  it  was  17  all  this 
time,  and  now  you  find  out 
that  it's  really  4,  and  perhaps 
even  higher  (if  your  coaxial 
cable  is  very  old).  The  good 
news  is  that  the  loss  caused 
by  swr  is  nowhere  near  as 
great  as  most  people  think, 
But  certainly  something  is 
out  of  adjustment  if  you 
have  an  swr  of  4  with  a 
beam  or  quad. 

A  severe  mismatch  with  a 
parasitic  array  could  mean 
that  you  are  not  getting  the 
forward  gain  or  front-to- 
back  ratio  that  you  deserve. 
Perhaps  there  is  corrosion  at 
the  feedpoint  and  line  losses 
have  been  hiding  this  fact 
from  you.  A  large  change  in 
swr  at  the  feedpoint  may 
cause  a  much  smaller 
change  in  the  swr  at  the 
transmitter 

Now,  Really.  .  . 

The  actual  swr  on  your 
feedline  — the  antenna  feed- 
point  swr  — depends  only  on 
the  characteristics  of  the  an- 
tenna and  feedline  as  long 
as  we  employ  the  definition 
of  swr  based  on  empirical 
observation.  Otherwise,  swr 
is  just  about  meaningless. 
The  only  practical  way  to 
measure  it  on  a  coaxial  tine 
is  by  using  an  swr  indicator 
or  impedance  bridge,  And  it 
changes  depending  upon 
the  location  of  the  instru- 
ment  on  the  line. 

We  need  to  be  concerned 

only  with  the  swr  at  the  sta- 
tion and  the  swr  at  the  an- 
tenna feedpoint  When  put- 
ting up  an  antenna,  it  is  a 
good  idea  to  make  swr 
graphs  of  both  values   for 


DOS 

fi«-5i'^ 

m 

£ 

i 

m 
o 

'"*    0.0 1 

^ 

RG-a.'Ll^- 

FtG-B/U 
FOAM 

oooj 

10 

£0 

#0 

90 

fMEOoEtCT.  Mm 


Fig.  7.  Loss  as  a  function  of  frequency  for  common  50-Ohrn 
coaxial  cables.  Foam-dielectric  cables  have  lower  loss  but 

may  age  more  rapidly.  These  figures  are  in  dB  per  foot;  to  find 
the  overall  line  tossr  multiply  by  the  line  length  in  feet  The 
result  is  the  loss  in  your  transmission  line,  assuming  a  perfect 
match. 


future  reference.  You  don't 
have  to  climb  to  the  anten- 
na feedpoint  to  get  the  read- 
ing there;  just  use  Figs.  1  and 
2  Later,  if  the  swr  at  the 
transmitter  changes,  you 
can  use  these  graphs  again 
to  find  out  how  much  the 
swr  at  the  feedpoint  has 
changed. 


The  first  two  definitions 
of  swr  that  were  mentioned 
and  then  thrown  out  are  use- 
ful for  one  purpose,  at  least, 
and  are  therefore  worth  re- 
membering. There  is  a  good 
chance  you  will  be  asked 
about  them  on  your  Gener- 
al, Advanced,  or  Extra  class 
license  testlB 


5 


2  25 

SWft  AT  ST*T10W 


Fig,  2,  Difference  between  station  swr  and  feedpoint  swr 
Find  the  station  swr  on  the  horizontal  scale  and  the  perfectly- 
matched  line  loss  in  dB  on  the  vertical  scale.  The  antenna 
feedpoint  swr  may  then  be  interpolated  from  the  curves.  In 

the  example  shown,  the  station  swr  is  2,  the  line  loss  under 
perfectly-matched  conditions  is  1  dBt  and  the  antenna  feed- 
point  swr  is  2.5, 
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Robert  Coach,  ir  N3DRW 
2975  Ma/fWew  Road 
Baltimore  MD  212  30 


Whip  the  Competition 

Improve  your  2m  HTs  "mileage" with 
this  custom  antenna  from  Datsun! 


After  the  smoke  had 
.cleared  from  my  work- 
bench, I  realized  that  my 
secondhand  HW-202  could 
not  tolerate  any  more  re- 
pairs. After  many  years  of 
service,  the  old  Heath  was 
ready  for  retirement  Then 
came  the  task  of  searching 
through  stacks  of  ham  mag- 
azines to  locate  a  2-meter  rig 
which  suited  my  budget 

I  decided  on  an  HT  for 
practical  reasons.  One 
phone  call  brought  the  new 
rig  to  my  front  door  3  days 
later  The  I  COM  2  AT  worked 
like  a  dream  until  I  tried  to 
raise  my  club  repeater  from 


\ 


myworkQTH— the  distance 

was  too  great  to  even  trip 
the  COR,  I  then  took  a  seri- 
ous look  at  the  30-day  return 
policy,  But  instead,  3  days 
later  I  was  the  proud  owner 
of  a  larger  battery  pack  and 
higher  expectations  Even 
with  that,  the  return  policy 
still  looked  appealing. 

Giving  my  "toy"  one  last 
chance,  I  took  a  long  look  at 
the  rubber  duck.  Now  face 
it,  every  ham  knows  the  se- 
cret to  a  good  signal,  and 
that's  a  better  antenna! 
Roughly  one  hour  later  I  was 
working  the  club  repeater 
on  tow  power,  at  full  quiet- 
ing, without  any  changes  to 
the  rig  or  batteries.  How? 
Exit  the  rubber  duck,  enter 
the  "Datsun." 

Since  I  work  at  an  auto  ra- 


HL\ 


dio  shop,  finding  the  right 
antenna  posed  no  problem  I 
decided  on  a  custom  an- 
tenna for  a  Datsun  Stanza 
(part  #FMF-75D  by  Harada 
Industries  of  America,  Inc.). 
This  fender  antenna  is  all  fi- 
berglass with  a  stranded 
copper-wire  center  conduc- 
tor A  clean  cut  at  19  inches 
from  the  top  ball  was  the 
quarter  wave  I  needed.  (I 
would  highly  suggest  using  a 
grinding  wheel  if  possible,  as 
the  'glass  will  splinter  easily 
if  cut  with  a  saw  or  snips.) 

I  used  a  BNC  connector 
for  the  2AT,  but  with  some 
ingenuity,  other  connectors 
can  probably  be  used.  The 
BNC  is  an  Amphenol  type, 
#31-4700,  for  RG  58/U.  At 
the  cut  end  of  the  whip, 
scrape  6  mm  of  glass  away 
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Photo  A,  N3DRW's  custom        ^^^^ 

2-meter  quarter- wave  whip, 
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Photo  B.  Construction  detail. 


from  the  conductor,  being 
very  careful  not  to  cut  the 
copper  wire  inside.  Next, 
trim  down  the  circumfer- 
ence of  the  rod  14  mm  past 
the  6-mm  mark,  so  when  the 
rod  is  pushed  into  the  BNC 
sleeve  it  fits  snugly  up  to  the 
end  of  the  1+mm  mark. 

Tin  and  trim  the  center 
wire  at  4  mm.  Place  the  BNC 
center  pin  on  and  solder  it  in 
place.  Don't  use  too  much 
solder.  Next,  carefully  push 
the  assembled  antenna  into 
the  connector  until  the  pin  is 
flush  with  the  white  insula- 
tor at  the  base  of  the  plug. 
The  'glass  whip  should  now 
be  snug  in  the  sleeve.  All 
that's  needed  now  (and 
highly  recommended)  is  2  or 
3  layers  of  increasingly 
longer  shrink  tubing  for  sup- 
port  about  3  inches  up  the 
shaft  from  the  BNC. 

Although  I  have  not  used 
any  complex  antenna  for- 
mulas in  this  design,  it's  still 
a  quarter-wave  antenna,  and 
the  body  of  the  HT  makes 
up  the  ground  plane.  I  have 
used  this  new  antenna  for 
quite  some  time  now  and 
am  amazed  at  the  range  I 
can  get  out  of  my  rig 

I  am  willing  to  offer  a  kit 
version  of  this  antenna  if 
there  is  sufficient  interest. 
Send  an  SASE  to  the  address 
at  the  beginning  of  the  arti- 
cle if  you  might  be  inter- 
ested. ■ 
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BARKER  &  WILLIAMSON 

OFFERS 

•  ONCE  IN  A  LIFETIME  DEAL   * 


MODEL  VS-300A 
ANTENNA  TUNER 


GUARANTEED  THE  BEST  VALUE  YOU'LL  EVER  FIND! 

REGULARLY  $100.00 

NOW  ONLY  $69.95  WHILE  SUPPLIES  LAST 


•  FULL  COVERAGE  -  1  .8-30MHZ 

•  HANDLES  UP  TO  300  WATTS 

•  MATCHES  VIRTUALLY  ALL  ANTENNAS 
PPOLE  BEAM 

INVE  RTED  VEE         RANDOM  WIRE 
VERTICAL  MOBILE  WHIP 

•  ACCEPTS  COAX  BALANCED  LINE  OR 
SINGLE  WIRE  FEEDUNE 

•  BUILT-IN  ANTENNA  SWITCH. 


BUILT-IN  WATTMETER  WITH  FORWARD 
AND  REFLECTED  POWER  FOR  SWR 
MEASUREMENTS. 

WATTMETER  ACTIVE  EVEN  WITH  TUNER 
IN  BYPASS  POSITION. 

ATTRACTIVE  CHARCOAL  GRAY  HNISH 
-  AT  HOME  IN  ANY  HAM  SHACK, 

RUGGED  4:1  BALUN  FOR  BALANCED 
FEEDUNE 


BW 


AVAILABLE  AI  PARTICIPATING  DEALERS 

BARKER  &  WILLIAMSON 

Quality  Communication  Products  Since  1932 

WRITE  OR  CALL: 

10  CANAL  STREET,  BRISTOL  PA  19007 

215-788-5581 


TRANSISTORS 


FRESH  STOCK  -  NOT  SURPLUS 
TESTED  -  FULLY  GUARANTEED 


MRF406 

MAM  12    A 

MRF421 

MRF421C 

MRF422* 

MRF426  ,*A 

MRF426** 

MRF433 

MRF43S* 

MRF449/A 

MRF450./A 

MRF453,/A 

MRF454JA 

MRF45S./A 

MRF45S 

MRF46U 

MRF464' 

MRF466* 

MRF475 

MRF476 

MRF477 

MRF479 

MRF485* 

MRF492 

SRF2072 

SRF3662 

SRF3775 

SRF3795 

C  02545 

SD1076 

S01451 

Selected 


2-30  MHz  t2V  tm  =2$V) 


Rating 

20W 

80W 

100W 

110W 

150W 

25W 

150W 

12.5W 

150W 

30W 

5GW 

60W 

SOW 

60W 

SOW 

6QW 

SOW 

40W 

12W 

3W 

40W 

15W 

15W 

90W 

75W 

110W 

75W 

85W 

SOW 

70W 

SOW 


Each 

$14.50 

18.00 

25.00 

38.00 
18,00 
55,00 
1200 
42.00 
12.50 
14.00 
15,00 
18.00 
12.00 
20,00 
18.00 
25,00 
18,75 
3  00 
2.75 
11.00 
10.00 
BOO 
18.00 
1500 
28.00 
15.50 
16.50 
2X00 
17,00 
15.00 


High  Gain  Matched  Quads 


Match  Pr 
$32.00 
45,00 
5600 
60  00 
82.00 
42.00 
125,00 
3000 
WOO 
30.00 
31.00 
3500 
36.00 
28  00 
46.00 
42.00 
60.00 
46.00 
9.00 
S.OO 
25.00 
23.00 
15.00 
40,00 
3300 
50.00 
34.00 
37,00 
5X00 
4000 
36.00 


VHF/UHF  TRAHStSTORS 


3200 
39.00 


65.00 
63.00 
46.00 


Hattng  MHz  Net  Fa  Match  Pr 

MRF212  10W  136-174  £1600                - 

MRF221  15W  136-174  1000               - 

MRF222  25W  136*174  14,00 

MR  F  224  40  w  136*174  1X50 

MRF231  3.5W  66*88  10.00 

MRF234  25W  66-88  15.00 

MRF237  4W  136-174  3.00 

MRF238  SOW  136-174  12.00 

MRF239  30  W  136-174  15.00 

MRF240  40  W  136-174  18,00 

MRF245  SOW  136-174  28.00 

MRF247  75W  136-174  27.00 

MRF250  SOW  27-174  20.00 

MRF260  SW  136-174  7,00 

MRF261  10W  136-174  900 

MRF262  15W  136-174  9.00 

MRF264  30  W  136-174  1X00 

MRF607  1.75W  136-174  3.00 

MRF641  15W  407-512  22.00 

MRF644  25W  407-512  24.00 

MRF646  40  W  407-512  26.50 

MRF648  60W  407-512  33  00 

2N3866*  1W  30-200  125 

2N4427  1W  136-174  1  25 

2N5591  25W  136-174  13.50 

2N5642'  20W  30-200  13.75 

2N5945  4W  407-512  10.00 

2N5946  10W  407-512  12.00 

2N6080  4W  136-174  6  25 

2N60S1  15W  136-174  7.50 

2N6082  25  W  136-174  6.90 

2N6083  30  W  136-174  9.30 

2N6084  40W  136-174  11.75 


54.00 
59.00 
69.00 


34,00 
34.50 


24.00 
26.50 


MRF134- 
MRF137* 
MRF138" 
MRF150** 

MRF172' 


TM  OS  FET 

5W            2-200  S10.5O  — 

30W            2200  2250  — 

30W         1.5-150  35.00  — 

150W         1.6-150  80  00  — 

80             2-200  65.00  — 

Selected,  matched  finals  tor  Kenwood,  Yaesu. 
tcom.  Atlas,  etc.  Technical  assistance  and  cross- 
reference  information  on  CD,  PL  RFt  SRF,  SD  P/N$ 

QUANTITY  DISCOUNTS  AVAILABLE 

WE  SHIP  SAME  DAY  C.O.D./VISA/MC 

INFORMATION  AND  CALIF.  ORDERS:  (619)  744-0728 
OUTSIDE  CALIF.  ORDER  DESK:  800454-1927 


RF  PORTS 

1320-16  Grand  Ave.,  San  Marcos 
California  9206$  (619)  744*0726 


"When  You  Buy,  Say  73" 
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Harry  0.  Hooton  W6TYH 
1420  Shamrock  Lane 
Lincoln  CA  95645 


Exponential  Potential 

The  problem:  A  broadband  antenna  fed  with  coax 

exhibits  narrowband  response.  The  solution:  Use 

this  exponential-line  matching  system. 


In  high-power  shortwave 
broadcast  stations  such 
as  the  VOA  and  others,  the 
tapered  or  exponential  fine 
is  generally  used  to  match 
the  high  feedpoint  imped- 
ance of  a  single-wire  rhom- 
bic antenna  to  a  lower-im- 
pedance main  transmission 
line  or  transmitter  rf  output 
terminal.  As  an  example,  the 
feedpoint  impedance  of  a 
rhombic  designed  for  opera- 
tion  at  any   frequency   be- 


tween 4  and  21  MHz  might 
have  an  input  impedance  of 
about  850  Ohms  at  4  MHz, 
700  Ohms  at  14  MHz,  and 
625  Ohms  at  21  MHz. 

When  the  exponential 
two-wire  line  is  used  in  con- 
junction with  a  lower-im- 
pedance main  transmission 
line,  the  characteristics  of 
the  wide-frequency-band 
antenna  are  not  restricted 
by  transmission-line  limita- 
tions.   Although   few    hams 
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Fig.  7.  Exponential  tine  matching  system  for  W6TYH's  wide- 
band 75-meter  antenna  system,  using  #72  copper-wire  conduc- 
tor [diameter  =  ft 08087 'J  5  =  conductor  spacing  in  inches, 
center  to  center. 
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are  likely  to  realize  the 
dream  of  owning  the  ulti- 
mate  in   directional   arrays, 


the  exponential  line  match- 
ing section  does  have  other 
interesting  applications,  e*- 
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Fig.  2.   The  original  75-meter  dipole  at  W6TYH  (see  text}. 


pecially  for  shortwave  re- 
ceiving antennas  and  for 
VHF  and  UHF  arrays. 

As  shown  in  Fig  1,  the 
spacing  between  the  two 
line  conductors  is  greatest 
at  the  end  of  the  section 
connected  to  the  antenna. 
At  this  point,  the  impedance 
of  the  line  is  high  enough  to 
closely  match  the  imped- 
ance of  the  antenna  feed- 
point  for  maximum  transfer 
of  rf  energy.  The  other  end 
of  the  line,  in  the  direction 
of  the  transmitter,  has  very 
close  spacing  between  the 
two  conductors,  ff  the  line  is 
properly  designed  and  con- 
structed, the  low- imped- 
ance end  of  the  tapered  line 
may  be  easily  matched,  for 
ham  purposes,  to  a  standard 
300-Ohm  TV  "ribbon"  tine 
or  to  a  75-Ohm  coaxial  line 
through  a  4:1  ratio  toroidal 
impedance  transformer,  as 
shown. 

To  design  and  construct 
an  exponential  line  match- 
ing section,  proceed  as 
follows: 

1)The  length  of  the  fine 
should  be  approximately  a 
quarter  wavelength  long  at 
the  lowest  frequency  at 
which  the  array  will  be  oper- 
ated. For  an  amateur-radio 
antenna  system  designed  for 
the  lowest  operating  fre- 
quency of  4  MHz  (75  meters), 
the  length  will  be  60  feet  In 
the  following  discussion,  we 
will  assume  a  line  60  feet 
long  to  be  constructed  from 
#12  copper  wire  (diameter 
0.08081"}- 


2)  Divide  the  60-foot  length 
into  five  smaller  distances 
of  twelve  feet  each.  Since 
the  impedance  of  the  line 
varies  linearly,  the  imped- 
ance at  each  12-foot  point 
can  be  determined  with  a 
reasonable  degree  of  accu- 
racy. Assume  that  the  high- 
est impedance  point  (the  an- 
tenna end  of  the  line)  is  to  be 
700  Ohms  and  the  lowest 
impedance  point  (the  trans- 
mitter end  of  the  line)  is  to 
be  300  Ohms,  The  line  is  to 
be  exponentially  "tapered' 
between  the  spacings  re- 
quired for  the  two  imped- 
ance  values. 

3)  Now,  determine  the  im- 
pedance value   at  the  12-. 
24-,    36^,    4fr,    and    bOfoot 
points  up  the  line.  At  12  feetr 
the   impedance   is  12/60  or 
0.2    of    the    difference    be- 
tween the  two  end  imped- 
ances plus  the  impedance  at 
the   low-impedance   end  of 
the  line.  Thus,  at  12  feet,  for 
example,   Z2    =    0.2(700    - 
300)  +   300   =   380  Ohms. 
Likewise,  at  24  feet  the  im- 
pedance is  24/60  or  0,4  of 
the  difference  between  the 
two    end    impedances    plus 
the  impedance  at  the  low- 
impedance  end  of  the  line. 
Numerically,   Z3    =  0.4(700 
-  300)  +  300  =  460  Ohms. 
At  36  feetr  A  =  0.6(700  - 
300)  +  300  =  540  Ohms.  At 
48  feet,  Z5  =  0  8(700  -  300) 
+  300  =  620  Ohms.  At  the 
top  end,  Zfc    =   1.0(700    - 
300)  +  300  =  700  Ohms.  Zv 
at  the  bottom  end  equals 
276  logio  2S/dr  where  S  is  the 
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Fig.  4.  Exponential  line  matching  system  for  a  wideband 
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center-to-center  spacing  be- 
tween the  two  conductors 
and  d  is  the  diameter  of  one 
conductor.  Both  S  and  d 
must  be  expressed  in  the 
same  basic  units. 

4)  To  determine  the  cen- 
ter-to-center  spacing,  S,  be- 
tween the  two  conductors  at 
the  various  points  along  the 
line,  use  the  following  for- 
mula: S  =  (d  x  antilogy 
(Z0/276))/2P  where  Z0  is  the 
impedance  at  the  point  on 
the  line  (above),  d  is  the  di- 
ameter of  one  conductor, 
and  S  is  the  center-to-center 


spacing  between  the  two 
conductors  expressed  in  the 
same  basic  units  as  d. 

As  an  example,  for  the 
70(K>hm  impedance  point 
(topi  using  #12  copper  wire 
with  a  diameter  of  0.08081 
inches,  S  =  (0.08081  X  antj- 
tog10  {7001276m  =  13  9  = 
14  inches. 

Wideband  75-Meter 
Antenna  System 

At  W6TYH,  we  used  a 
half-wave,  centerfed  di- 
pole,  cut  to  3.75  MHz  for 
many  years.  This  single-wire 
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Fig.  5.  (a)  A    triple-conductor    system    for    40    meters, 
(b)  Method  of  coupling  exponential  line  to  a  transmitter. 
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antenna  was  fed  by  a  tuned 
feeder  system  made  from 
two  #12  copper  wires  60  feet 
long  spaced  6  inches  apart. 
At  the  source  end  of  the 
open-wire  line,  the  system 
used  a  parallel-resonant  cir- 
cuit coupled  to  a  52-Ohm 
coaxial  line  by  means  of  a 
5-turn  link  coil.  Although 
this  antenna  system  per- 
formed well  when  tuned  to 
the  operating  frequency,  the 
bandwidth  was  relatively 
narrow.  In  order  to  operate 
on  frequencies  near  the 
band  edges  (3.5  and  4.0 
MHz)p  it  was  necessary  to  re- 
tune  the  coupling  circuit 
which  meant  opening  the 
52-Ohm  line  to  check  the 
line  swr. 

Since  the  tuning  circuit 
was  located  some  distance 
from  the  ham  shack,  this 
necessary  adjustment  was  a 
great  inconvenience  to  say 
the  least.  Also,  in  spite  of  the 
fact  that  the  tuning  unit  was 
placed  in  a  "waterproof"  en- 
closure, during  wet  weather 
moisture   collected   on   the 


plates  of  the  variable  air<ih 
electric  capacitor,  causing 
the  circuit  to  detune,  result- 
ing in  an  excessively  high 
swr  on  the  coaxial  transmis- 
sion line.  As  a  result  the  sys- 
tem could  not  be  used  dur- 
ing rainy  weather.  The  origi- 
nal dipole  antenna  system  is 
shown  in  Fig.  2. 

The  antenna  system  shown 
in  Fig.  3  was  used  to  replace 
the  single-wire  dipole  ar- 
rangement Here,  the  radia- 
tor consists  of  a  half -wave, 
centerfed  dipole.  but  the  ra- 
diator consists  of  three  con- 
ductors in  a  folded-dipole 
arrangement  The  first  di- 
pole that  was  installed  used 
three  #12  copper-wire  con- 
ductors.  The  calculated  im- 
pedance at  the  center  of  the 
middle  wire  was  675  Ohms, 
which  is  a  close  match  to 
the  700  Ohms  at  the  upper 
end  of  the  exponential  line 
section,  With  this  arrange- 
ment, the  swr  on  Ihe  75- 
Ohm  coaxial-cable  line 
measured  about  175:1.  The 
center    conductor    was    re- 
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Fig.  6.  Graph  of  impedance  versus  length  for  the  75-meter  ex- 
ponential section.  Note  that  the  curve  is  linear. 


placed  with  #14  copper  wire 
and  the  coaxial-line  swr  was 
reduced  to  about  1.2:1  and 
remained  close  to  this  value 
at  all  frequencies  between 
3.5  and  4,0  MHz.  The  system 
is  not  affected  by  wet  weath- 
er and  the  coaxiaMine  swr  is 
the  same  no  matter  what  the 
weather,  wet  or  dry. 

For  40  meters  and  the  oth- 
er bands,  the  tapered  match- 


ing section  is  designed  in  the 
same  manner  as  previously 
described.  For  40  meters, 
the  length  of  the  tapered 
section  should  be  about  30 
feet.  For  20  meters,  the 
length  will  be  about  15  feet 
The  three-wire  dipole  should 
be  cut  for  the  band  center 
frequency  using  the  formula 
468/f,  where  f  is  the  frequen- 
cy in  MHz, ■ 
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NH  03458. 

M  Radio 
Amateurs 

30  Pine  Street  Peterborough,  NH  03456 

800-3430728 


46     73  for  Radio  Amateurs  •  September,  1985 


"TUNE  IN"  THE  WORLD 

OF  SPECIALIZED 

COMMUNICATIONS! 


Thousands  of  "Ham  Radio11 
operators  across  Hie  country 
are  enjoying  "Specialized 
Communications"  modes. 
Whether  It's  FSTV,  SSTV,  FAX, 
OSCAR,  EMEfc  RTTY,  PACKET 
or  COMPUTERS,  today's  Radio 
Amateur  is  a  highly  skilled 
Communications  Specialist! 

Providing  full,  in-depth 
coverage  of  these  modes  is  our 
business  and  we've  been  do- 
ing it  now  for  over  19  years! 
And  now  we're  expanding! 
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HF  Equipment  Regular 

IC-735  Xcvr/SW  rcvr/mic  .« 849.00 

PS-55  Power  supply „„„„. 160.00 

AT- 120  Automatic  antenna  tuner , . .  TBA 

FL-32  500  Hi  CW  filter 59.50 

EJt-243  Electronic  keyer  unit 50.00 

IC-730  gband  200w  PEP  xcw  tf/mic  829.00 

FL-30  SSB  filter  (passband  tuning)  59.50 

FL-44A  SSB  filter  (2nd  IF) 159.00 

FL-45  500  Hi  CW  filter . 59.50 

EX-195  Marker  unit, „„ 3900 

EX-202  mA  interface,  730/2KL/AH-1  27.50 

EX- 203  1 50  Hi  CW  audio  Utter 39.00 

EX-Z05  Tra:>s  verier  switching  unit  29.00 

SM-5  8-pni  electret  desk  microphone  39  00 

HK-10  Scanning  mobile  microphone  39.50 

M8-S  Motsilemount 1950 

IC-72QA  9-banrf  Kcwr/J-30  MHz  rcvr  1349  00 

FL-32  500  Hi  CW  Liter 59.50 

FL-34  5  2  kH2AM1ilter 49.50 

SH-5  8pm electret desk microonone  39.00 

M8-5  Mobile  mount  „„ 19  50 

IC-745  9  band  xcvr  mi  1-30  Mhz  rcvr  999. 00 

PS- 35  Interna]  power  supply 160  00 

EX- 241  Marker  unit.... 2000 

EX-242  FM  unit 3900 

EX-243  Electronic  keyer  unit ,.♦....  5000 

FL-45  500  Hz  CW  fitter  (lsMF) 59.50 

FL-54  270  Hz  CW  filler  (1st  IF) 47.50 

FL-52A  500  Hi  CW  filter  (2nd  IF)  9650 

FL-53A  250  H;  CW  filter  (2nd  IF)  9650 

FL-44A  SSB  filter  (2nd  IF) 159,00 

HM-10  Scanning  mobile  microphone  39.50 

SM-6  Desk  microphone 39.00 

HM-I2  Extra  hand  microphone 39,50 

MB-L2  Mobile  mount 19,50 


SALE 
749s* 
144" 


569" 
144" 


799" 


779" 
144" 


89" 
89" 

144" 


IC-751  9-band  xcvr  A 1  30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32  500  Hz  CW  filter  | hi  IF) 

FL-63  250  Hz  CW  fNter  (lsl  IF] 

FL-52A  500  H?  CW  filter  (2nd  IF)  _ 
FL-53A  250  Hz  CW  filter  (2nd  IF)  ... 

1  *  **    nm  hi ic i.t>t.,,T........1%,j1 

FL-70  2.8  Khz  wide  SSB  hlter 

HM42  Extra  hand  microphone 

SM-6  Desk  microphone 

CR-64  High  stability  reference  xtal 

RC-10  External  frequency  controller 

M8-18  Mobile  mount 

Options:  720/730/745/751 
PS-15  20A  external  power  supply 

EX-144  Adaptor  for  CF- 1  /PS  15  .„. 


1399  00 
160.00 
59.50 
4850 
96.50 
96,50 
31.50 
46.50 
39,50 
39.00 
56.00 
35.00 
19  50 

Regular 

149.00 

6.50 


1199 
144" 


89" 
89" 


SALE 
134" 
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Options  *  continued 

CF-1  Cooling  fan  lor  PS- 15 

EX  310  Voice  synth  for  751,  R  71 A 
SP-3  External  base  station  speaker. , . . 
Speaker/Phone  patch  -  speedy  radio 

BC40A  Memory  back-up „ 

EX- 2  Relay  box  wtlh  marker .„ 

AT- 100  100w8band  automatic  anttuner 
AT-500  50Ow  9-band  automatic  ant  tuner 
AH-1  5-band  mobile  antenna  w/tuner 
PS-30  Systems  p/s  a/cord,  6-pm  plug 

OPC  Optional  cord,  specify  2  or  4-pm 
GM  World  clock (CloseouV) 

HF  linear  amplifier 

IC-2KL  w/ps  160- 15m  solid  state  amp 

VHF/UHF  base  multi-modes 
IC-5510  80  Watt  6m  transceiver,,, 

EX- 106  FM  option 

BC-10A  Memory  back  up 

SH-2  Electret  desk  microphone  .... 
IC-271A  25t*  2m  FM/SSB/CWxcvr... 

AG-20  Internal  preamplifier* 

IC-271H  IDOw  2m  FM/SSB/CW  acvi 

AG- 25  Mast  mounted  preamplifier* 
IC-471A  25w43ft450SSB/CW/FMxcvr 

AG-1  Mast  mounted  preamplifier* 
IC-47 1 H  75w  43Q450  SSB/CW/FM  xcvr 

AG-35  Mast  mounted  preamplifier* 


>■■■«■>■ 


.......  . 


Regular 

45.00 

39.95 

49.50 

139  00 

8.50 

34.00 

349.00 

449.00 

289.00 

259.95 

5.50 

99,95 

Regular 
1795.00 

Regular 

699  00 

125.00 

8.50 

39.00 
699.00 

56.95 
899.00 

84.95 
799.00 

89.00 
1099.00 

84.95 
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399" 

259" 
234" 

791* 

SALE 

1299 

SALE 
599" 
112" 
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759" 

699" 
9€9" 


For  a  Limited  time! 

With  the  purchase  of  IC271A/H  or 
IC-471A/H  get  the  matching  Preamp* 

for  just  $1.00  extra. 


Common  accessories  for  271 A/ H 
PS-25  Internal  power  supply  for  (A(  +  1, 
PS-35  Internal  power  supply  for  (H) 
PS- 15  External  power  supply  „...„„ 
CF4  Cooling  fan  for  PS-IS.., 

EX-H4  Adaptor  for  PS-15/CF-1 

SM-6  Desk  microphone  „„ „, 

EX-310  Voice  sythesizer 

TS-32  CommSpec  encode/decoder.... 

UT- 15  Encoder/decoder  interlace . . . 
UT-15S  UT-15Sw/TS-32  installed..,,, 

VHF/UHF  mobile  multi-modes 
IC-290H  25w  2m  SSB/FM  xcvr,  TTP  mic 
IC-490A  1  Ow  430-440  SSB/FM/CW  xcvr 

VHF/UHF/1.2  GHz  FM 
IC-27A  Compact25w2mFM  w/TTP  mic 
IC-27H  Compact 45w  2m  FM  w/TTP  mic 
IC-37A  Compact  25w  220  FM.  TTP  mic 
IC-47A  Compact  25w  440  FM.  TTP  mic 

UT-16/EX-388  Voice  synthesizer  ,„ 
IC-3200A  25w  2m/440  FM  w/TTP 

UT-23  Voice  synthesizer 

IC-120  lw  1.2  GHz  FM  transceiver.... 

ML-12  lOw  amplifier 

6m  portable 

IC-505  3/10w  6m  port.  SSB/CW  xcvr 

BP-10  Internal  Nicad  battery  pack 

BP15  AC  charger 

EX-248  FMunit.„„.„ 

LC-10  Leather  case  .... 

SP-4  Remote  speaker .. 


and  471  A/ ti 
99  00   89" 
160.00  144" 
149  00  134" 
45.00 
6.50 
39.00 

39.95 
5995 

12.50 
79.95 

549.00  479" 
649.00  579" 


■    ■»■«■■    i    m    *  ■ 


■*MTM      +       W*W 


SALE 
319" 
359" 
299" 
419" 

489" 

449" 

Regular  SALE 
449.00  399" 

79.50 

12,50 

49.50 

34.95 

2495 


Regular 
36900 
409.00 
449.00 
469.00 

29.95 
549.00 

29.95 
499,00 
33900 


Hand-hetd  Transceivers 
Deluxe  models  Regular  SALE 

IC-02AT  for  2m 349.00  289" 

IC-04AT  for  440  MHz  379,00  289" 

Standard  models        Regular  SALE 

JC-2A  for 2m... 23950189" 

IC-2AT  with  TTP. 26950  199" 

IC-3AT  220  MHz,  TTP  299  95  239" 

IC4AT  440  MHz,  TTP  299.95  239" 


Accessories  for  Deluxe  models  Regular 

BP  7  425mah/132V  Nod  Pak  -  use  BC-35  67  50 

BP-8  8D0m»h/8.4V  Nod  Pak  -  use  BC-35 ...  62  50 

BC-35  Drop  in  desk  charger  for  all  batteries  69.00 
6C  60  6-position  gang  charger,  all  batts  SALE  359.95 

BC-16U  Waif  charger  for  BP7/BP8 1000 

LC-11  Vinyl  case- 17  95 

LC-14  Vinyl  case  for  Olx  using  8P-7/8 17  95 

LC-02AT  Leather  case  for  Dto  models  w/BP-7/8  39.95 
Accessories  for  both  models                   Regular 

BP-2  425mah/7,2VNicadPak-useBC35....  39  50 

BP-3  E*tra  Std.  250  mah/8.4V  Nicad  Pak  ....  29.50 

BP-4  Alkaline  battery  case 12  50 

BP-5  425mah/IQ8V  Nicad  Pak  ■  use  8C35  49.50 

CA-2  Telescoping  2m  antenna..... 10.00 

CA-5  5/8-wave  telescoping  2m  antenna 18  95 

FA-2  Extra  2m  flexible  antenna 10.00 

CP-1  Og  lighter  plug/cord  for  BP3  or  Dli ....  9.50 

DC-1  DC  operation  pak  for  standard  ntodeis  17  50 

LC-2AT  Leather  case  for  standard  models 34  95 

RBI  Vinyl  waterproof  radio  bag.... 30.00 

HH-SS  Handheld  shoulder  strap 14.95 

HM-9  Speaker  microphone........ 34.50 

HS10  Boom  mrcrophone/headset 1950 

HS-10SA  Vox  umt  for  HS  10  &  Deluxe  only  19.50 

HS-10SB  PTT  unit  for  HS-10 19  50 

ML  1  2m  2,3w  in/lOw  out  amplifier SALE  79  J5 

SS-32M  Commspec  32 -tone  encoder 29.95 

Shortwave  receiver  Regular  SALE 

R71A  100  kHz-30  Mhz  digital  receiver $799.00  659" 

RC-11  Wireless  remote  controller...     59,95  49" 

FL-32  500  Hz  CW  filter... 59.50 

FL-63  250HzCWfilter(htlF)_..     48.50 

FL-44A  SSB  filter  (2nd  IF] 159.00144" 

EX-257  FMunit _..     38.00 

EX-310  Voice  synthesizer  .„. 39.95 

CR-64  High  stabilrty  oscillator  xtal     56,00 

SP-3  External  speaker 

CK-70(EX-299)  12V  DC  option 

MB42  Mobile  mount....... 


49,50 

9,95 

19.50 


Order  Toll  Free  -  Use  your  Credit  Card! 


HOURS  •  Mon.  thru  Fri.  9-5:30;  Sat  9*3 

Milwaukee  WATS  tine:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday 

Please  use  WATS  lines  for  Ordering 

use  Regular  lines  for  other  Info  and  Service  dept 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

t -800-242-5 1 95 


T 


i 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


WICKUFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone (216)  585  7388 

Ohio  WATS  1  800-362-0290 

SCde  1-80G-32 1-3594 


AES  BRANCH  STORES 

ORLANDO,  Fla.  32803  CLEARWATER.  Fla. 

621  Commonwealth  Ave.  1898  Drew  Street 

Phone  (305)  894-3238  Phone  1813)  461  4i 

Fta,  WATS  1-800-432  9424  No  In-State  WAI5 


KS?  1-800-327-1917 


No  Nationwide  WATS 


LAS  VEGAS.  Nev.  89106 

1072  N   Rancho  Drive 

Phone (702) 647-3114 

No  In-State  WATS 

2S  1  800  834-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

ERICKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)631-5181 

SS  1  800-62 1-5802 
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SAVE  on  these  AES/KENWOOD  Specials! 


FREE  FM  Unit! 


KENWOOD  TS-430S  HF  TRANSCEIVER 

for  a  limited  time  -  purchase  3  TS-430S  at  our  normat 
Low  Sale  Price  and  receive  the  optional  FM-430  FM  unit 
FREE!. The  FM430  provides  HF  FM  transmit/ receive  on 
bands  where  authorized  ..  CALL  for  Sale  Price, 


FREE  ANTENNA! 

^Purchase  a  KENWOOD  TW-4000A 
at  our  Low  Sale  Price  and  get  a 
MA-4000  2m/440  MHz  mobile 
antenna  ($44.95  Value)  •  FREE! 


Closeout 


KENWOOD  TM-401A  440  MHz  FM  Xcvr 
Ultra  compact!  Covers  440-449.975  MHz  in  25  kHz 
steps,  12W  out  GaAs  FET  RF  amplifier,  dual  digital 
VFO'S,  5  memories  plus  "com"  channel  w/back-up. 
Priority  alert  scan,  memory  and  programmable  band 
scan.  Yellow  LED  display r  LEO  S/RF  meter,  Ext  spNr, 
16-key  TTP  UP/DN  mic,  mobile  ml  5&'fw*l%'V 
7*'d,  Z.8  Jbs.  List  $3999S..  CLOSEOUT  $29995 


KENWOOD  TUMO00A  2m/70-cm  FM  Dual  Bander: 
Covers  142-148.995  MHz  and  440449.995  MHz  with 
25W  out  GaAs  FET  RF  amplifiers,  dual  digital  VFO'S, 
LCD  display,  10  memories  w/offset  recall,  scan  & 
lithium  battery  backup.  Band  &  common  channel  scan, 
priority  watch.  16-key  Autopatch  UP/DN  microphone &. 
mobile  mount.  13.SV  DC  @  7.5A,  6%rrh*2%"ch8H"f 
4,4  lbs.     List  $59995  •  CALL  for  SALE  PRICE. 


A1^    EXtra 

i^v  Battery ! 

For  a  Limited  time! 


Purchase  a  TR-2600A 
f  shown)  at  our  normal 
.ow  Sale  Price  and 
receive  an  extra  PB-26 
battery  *  FREE! 

or 

Purchase  a  TH-21A/AT 
or  TH-41A/AT  at  our 
normal  Low  Sale  Price 
and  receive  an  extra 
PB-21  battery  -  FREE! 

Call  for  Sale  Prices 


^|         $&z™: 


The  FREE"  MA-4000  is  a  dual-band,  2m/70-cm  mobile 

antenna  only,  with  duplexer  (no  mount}.  Use  LARSEN 

PO-K  Roof  mt,  $20.00;  PO-TLM  Trunk  lip  mt  $20.18 

or  P0-MM  Magnetic  mount,  $19.63 


KENWOOD  Receivers 

Limited  Time  Special  Prices 
now  being  offered  on 

R-ll  •  R-600  •  R-1000*  R-2000 

Call  for  Prices! 


Order  Toll  Free:  1-800-558-041 1   "  ""'"""•  tSSSSST  "*"° ' 

AMATEUR  ELECTRONIC  SUPPLY. 

4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


Associate  Store 


WICKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1*800-362-0290 

Outside  i   oaa  iii    nct\A 


ORLANDO,  Fla.  32803 
621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 

Outside  i    onn  n^-j   inn 


CLEARWATER,  Fla.  33575    LAS  VEGAS,  Nev.  89106     CHICAGO,  Illinois  60630 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In -State  WATS 


1072  H.  Rancho  Drive 

Phone  {702)647-3114 

No  In-State  WATS 


ERICKSON  COMMUNICATIONS 

5456  N,  Milwaukee  Avenue 

Phone  (312)  631-5181 


SF 1-800321-3594  S  1-800-327-1917      No  Nationwide  WATS 


Outside 
Nevada 


1-800-634-6227    75  mm.  from  O'Hare! 


Please  use  WATS  lines  for  Ordering  and  Price  Checks.  For 
other  Info  and  Service  Dept.  please  use  our  Regular  lines. 


Clip  out  this  handy  Coupon  and  Mail  Today! 


Contact  AES 

for  all  of  your 
KENWOOD  needs! 

*  Low  Prices  *  Large  Stocks  *  Fast  Service 

•  Top  Trades  •Toll  Free  Ordering  Line 

•  AES®  Ships  Coast  to  Coast 

HOURS:  Mon.  thru  Fri.  9-5:30;  Sat  9-3 


n 


USE 

YOUR 

CREDIT 

CARD 


VISA* 


-.-.  C.-.-V  >  . ■<*., .... ..... ....  :.lf. ..  . .  A±,  ..... 


Note:  Our  TOLL  FREE  Ordering  line  1-800-558-0411 

is  answered  until  8  pm  CST  Monday  thru  Thursday. 


TO:  AMATEUR  ELECTRONIC  SUPPLY® 
4828  W.  Fond  du  Lac  Avenue  I 

Milwaukee,  W I  53216  ' 

I  am  interested  in  the  following  new  KENWOOD  equipment: 


I  have  the  following  to  Trade:  (What's  your  Deal?) 


Rush  me  your  quote  -  I  understand  thai  /  am  under  no  obligation. 
Name     


Address 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


City/State 


Zip 


"When  You  Buy,  Say  73" 
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William  Vissers  K4KI 
1245  S>  Orlando  Avenue 
Cocoa  Beach  FL  32931 


Wheatstones  Are  Not  Crackers! 

Here's  the  slickest  application  of  the  Wheatstone  circuit  yet 

devised.  The  Nuller  Bridge  is  the  only  instrument  youll  need 

to  adjust  your  antenna  matching  unit  to  peak  performance. 


My  first  exposure  to  and 
fright  over  a  Wheat- 
stone  bridge  was  in  high 
school  physics  class  more 
than  fifty  years  ago,  The 
many  knobs,  an  ultra-sensi- 
tive string  galvanometer, 
formulas,  and  multiplying 
factors  that  would  choke  a 
horse  [combined  with  the 
dire  warning  from  the  in- 
structor, "Don't  peg  the 
meter!")  kept  me  turned 
away  from  bridges  for  years. 
Later  experiences  were 
different  I  learned  that  a 
simply-designed,  accurate  rf 
bridge  circuit  can  easily  be 
built  from  readily-available 
parts  and  that  it  will  allow 
you  to  tune  up  your  match- 
ing unit  properly  without  ra- 
diating any  appreciable 
power  while   at   the   same 


time  keeping  your  transmit- 
ter swr  at  1:1.  In  addition,  a 
provision  can  be  made  to 
first  tune  up  your  transmit- 
ter into  your  dummy  load 
without  radiating  any  rf 
power  at  all  and  also  to 
monitor  your  relative  power 
output.  And  lastly,  when 
you  are  all  tuned  up,  with  a 
flip  of  a  switch  your  trans- 
mitter can  be  connected  di- 
rectly into  your  tuner/anten- 
na system,  and  again  your 
meter  monitors  relative 
power  output. 

All  of  this  can  be  accom- 
plished with  my  "Nuller 
Bridge"  without  ever  once 
thinking  of  actual  values  of 
swr  or  perhaps  worrying 
about  what  it  means! 

Good  accuracy  for  the 
bridge   circuit  is  easily   ae~ 

RQ-tRPMRE) 
RB*RE 


cornplished.  First  47-Ohm, 
Vi-Watt,  5%  carbon  resis- 
tances are  readily  available, 
so  if  we  built  a  bridge  using 
them  we  would  have  a  good 
47-0 hm  bridge.  However,  as 
almost  all  of  our  present- 
day  equipment  is  based 
upon  a  50-Ohm  impedance 
value,  we  will  design  for  that 
figure. 

It  would  be  possible  to 
fite  down  the  47-Ohm  resis- 
tors to  50  Ohms,  but  there  is 
a  much  easier  way.  In  the 
theoretical  bridge  circuit  of 
Fig.  1r  if  we  shunt  one  of  the 


47-Ohm  resistances  [RD) 
with  a  resistance  (RE)  of  736 
Ohms,  we  find  that  the 
equivalent  parallel  resis- 
tance (RB)  would  be  equal 
to  44.18  Ohms.  (RB  =  47  X 
736/(47  +  736)  =  44.18,) 
And  now,  using  the  basic 
bridge  equation,  where  RX  is 
the  unknown  resistance,  RX 
=  (RA  X  RQ/RB  =  (47  X 
47J/44.1 8  =  50  Ohms. 

Well,  since  I  did  not  have 
a  736-Ohm  resistor  avail- 
able, I  just  picked  out  a  stan- 
dard 680Ohm,  Vi-Watt,  5% 
carbon   resistor  out  of   my 


RXMfrAJtftQ 
RB 


W0TE       A  660   OHM    RES) STANCE   WAS 
useo  m  THE  ACTUAL  UNIT 
BECAUSE  OF  AVAILABILITY 


TO  SO  OHM 
J   LOAD 


TO   TRANS 


OUTPUT 


Fig  1.  A  theoretical  50-Ohm  bridge. 
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f|g.  2  Schematic  oi  a  more  practical  circuit. 


stock  and  found  that  then 
RB  would  be  43,96  Ohms 
Substituting  into  the  basic 
bridge  equation,  we  find 
that  RX  =  (47)  (47 J/43 .96  = 
50,25  Ohms.  This  value  was 
so  dose  to  the  original  de- 
sign value  of  50  Ohms  as  to 
be  indistinguishable  in  any 
tests  I  could  make. 

Another  reason  why  this 
basic  bridge  circuit  is  accu- 
rate is  that  it  contains  no  in- 
ductors or  capacitors  and 
hence  is  frequency-insensi- 
tive. If  you  look  at  the  dia- 
gram of  a  conventional  in- 
line swr  meter,  you  will  see 
its  complexity;  my  own  ex- 
perience of  trying  to  build 
one  to  the  accuracy  I  want- 
ed proved  quite  frustrating. 
In  comparison,  the  simplici- 
ty, ease  of  construction,  and 
accuracy  of  the  Nuller 
Bridge  were  a  pleasant  sur- 
prise, particularly  as  it  does 
so  much  more  for  you  than 
an  swr  meter  does  in  tuning 
up  your  rig. 

Let  me  emphasize  that 
because  this  unit  is  not  an 
swr  meter,  it  requires  no  swr 
scale  or  elaborate  calibra- 
tion procedure.  And  if  we 
think  a  bit  more,  we  realize 
that  when  we  tune  up  our 
transmitter  through  our  an- 
tenna tuner,  we  are  really  in- 
terested only  in  obtaining  an 
impedance  match.  Since  the 
Nulfer  provides  an  accurate 
impedance  match,  why  wor- 
ry about  swr?  And  as  the 
feature  of  the  Nuller  is  to  al- 
low the  tuner  to  tune  up  for 
an  impedance  match  with- 
out allowing  your  transmit- 
ter swr  to  be  more  than  1  ;1 , 
then  there  is  absolutely  no 
reason  to  be  concerned  in 
any  way  with  swr 

So  with  this  simple  unit 
we  have  finally  laid  to  rest 
the  bogey  of  swr  tune-up 
problems.  It  would  have 
been  possible,  with  extra  cir- 
cuitry, switching  circuits, 
and  calibration  techniques, 
to  make  the  scale  read  swr, 
but  as  it  would  only  compli- 
cate its  operation  and  pro- 
vide no  functional  purpose, 
why  not  entirely  break  the 
hold  that  swr  seems  to  have 
had  on  so  many  of  us? 


The  circuit  is  shown  in  Fig. 
2.  It  was  designed  for  use 
with  my  Yaesu  FT-101 B  with 
a  key-down  power  output  of 
about  100  Watts.  Because 
the  circuit  is  so  extremely 
simple,  it  can  be  readily 
modified  for  use  at  higher 
powers  by  using  higher 
values  of  resistance  for  the 
voltage-dropping  resistances 
feeding  the  bridge  circuit 

Operation  of  the  unit  is 
best  explained  by  referring 
to  the  diagram  shown.  First 
place  switch  52  in  the  tune 
position  RK  is  an  ordinary 
linear  50k  variable  resistor 
with  a  switch,  SI,  that  opens 
when  the  knob  is  fully  coun- 
terclockwise, just  like  the 
volume  control  on  most 
radio  and  TV  sets.  In  the 
counterclockwise  position, 
all  50k  Ohms  of  resistance 
are  in  the  metering  circuit 

As  switch  S1  is  now  open, 
the  input  of  our  antenna 
tuner  is  disconnected  from 
the  bridge  circuit 

Also,  with  switch  S2  in  the 
tune  position,  the  dummy 
load  is  connected  directly  to 
the  transmitter.  The  voltage 
from  the  dummy  load  is  ap- 
plied to  the  bridge  circuit 
through  the  dropping  resis- 
tances, RJ  and  RH,  which 
are  connected  in  parallel. 

The  bridge  is  now  unbal- 
anced because  51  is  open, 
and  the  mic  roam  meter  will 
show  the  voltage  developed 
across  bridge  points  X-Y 
after  it  is  rectified  by  the 
diode,  D1 ,  So  now  the  meter 
shows  an  output  that  is  a 
function  of  the  power  in  the 
dummy  load. 

This  feature  is  an  advan- 
tage, as  even  though  you 
could  watch  for  your  plate- 
current  dip  and  adjust  your 
transm  itter  power-output 
control  you  now  also  have 
an  rf  monitor  right  at  the 
dummy  load,  and  during 
this  stage  of  transmitter 
tune-up  your  antenna  tuner 
is  disconnected  and  you  do 
not  radiate  any  power  out 
Naturally,  as  your  transmit- 
ter is  connected  only  to  your 


Photo  A  The  finished  Nuller  Bridge- 


dummy  load,  your  swr  at  the 
transmitter  is  1:1. 

Now,  if  you  turn  the  con- 
trol knob  of  RK  in  the  clock- 
wise direction,  switch  SI 
closes,  the  antenna  tuner  is 
now  connected  to  the 
bridge  circuit  and  RK  be- 
comes the  sensitivity  con- 
trol for  the  meter-nulling  cir- 
cuit Now  all  you  have  to  do 
is  adjust  your  tuning  unit  un- 
til your  meter  reads  zero, 
and  your  matching  antenna 
system  is  tuned  up  to  fifty 
Ohms.  During  this  tunenjp 
process,  switch  S2  is  still  in 
the  tune  position  so  that 
your  transmitter  is  still  load- 
ed into  the  dummy  load;  the 
swr  at  the  transmitter  is  still 
1:1.  And  now  if  switch  S2  is 
switched  to  the  transmit 
position,  the  transmitter  is 
connected  directly  into  the 
antenna  tuner  which  is  al- 
ready properly  adjusted, 
and  you  can  go  on  the  air. 

My  only  precaution  is  the 
common-sense  one:  It  is 
best  to  turn  your  transmit- 
ter-output control  to  mini- 
mum when  switching  S2  to 
avoid  possible  momentary 
transients.  This  is  a  general 
safety  precaution  in  switch- 
ing all  rf  circuits  carrying 
appreciable  power 

Now,  with  switch  S2  in  the 
transmit  position,  the  volt- 
age-dropping resistance, 
RM,  provides  voltage  to  the 
bridge,  which  is  again  unbal- 
anced because  the  antenna- 


tuner  input  is  no  longer  con- 
nected  to  point  Y  on  the 
bridge.  As  before,  the  bridge 
voltage  across  points  X-Y  is 
rectified  and  fed  through 
the  diode  to  the  meter  and 
provides  a  power-output 
monitoring  system;  at  this 
time,  RK  acts  as  a  sensitivity 
control. 

The  two  fixed  capacitors. 
CI  and  C2,  and  RF  provide  a 
filter  circuit  to  electrically 
isolate  the  metering  circuit 
from  any  rf  from  the  bridge 
circuit.  None  of  the  values 
of  any  components  is  criti- 
cal, and  i  just  used  what  I 
had  available. 

The  only  special  care  I 
took  when  building  the  unit 
was  to  place  jacks  J1  and  J2 
on  one  side  of  the  box  and 
J 3  at  the  other  side,  as 
shown.  The  components 
were  just  soldered  to  an  or- 
dinary strip  connector  and 
all  grounds  brought  together 
at  one  point  before  ground- 
ing to  the  chassis.  The  three 
jacks  were  grounded  only  to 
the  case,  as  the  metal  pro- 
vided sufficient  conductivi- 
ty without  any  need  for  ad- 
ditional wire  connections 
between  them  Although  I 
was  fortunate  in  having 
picked  up  a  small  50-micro- 
ampere  meter  at  a  hamfest 
for  fifty  cents,  any  50-micro- 
ampere  meter  will  operate 
satisfactorily.  The  unit 
worked  exactly  as  planned 
with  no  problems  encoun- 
tered. 
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When  I  am  through  using 
mv  transmitter,  I  switch  S2 
back  to  the  tune  position 
and  then  turn  RK  counter- 
clockwise so  that  switch  SI 
is  open.  This  isolates  the 
transmitter  from  the  anten- 
na-tuner system  and  is  a  nice 
precaution  to  avoid  possi- 
ble induced  voltages  from 
nearby  electrical  lightning 
discharges.  (Florida  leads 
the  nation  in  electrical 
storms  and  every  method  of 
protection  is  desirable.) 
However,  this  method  is  in 
no  way  a  substitute  for  your 
regular  lightning  protection 
methods 

In  addition  to  ensuring 
that  your  transmitter  tune- 
up  swr  is  always  1:1,  the  unit 
has  another  major  advan- 
tage. When  using  the  ordi- 
nary method  of  tuning  up, 
with  your  transmitter  direct- 
ly coupled  through  your 
matching  unit  to  your  anten- 
na, it  is  easily  possible  to 
find  combinations  of  set- 
tings on  your  matching  unit 
that  can  either  present  se- 


Parts  List 

Chassis  box,  4x5x3  inches* 
D1—1N34A  diode* 
CI.  C2— .005-uF  capacitors 
M— 0*50  microammeter 

RA,  RC,  RE— 47-Ohm,  Yi-Watt,  5%  carbon  resistors* 
RD— 680-Ohm,  Y*-Wattf  5%  carbon  resistor* 
RJ,  RH— 3.3k,  2-Wattt  10%  carbon  resistors 
RM— 5.1k,  2-Watt,  10%  carbon  resistor 
RF— 3,3k,  W-Watt,  10%  carbon  resistor 
J1,  J2(  J3— SO-239  coax  connectors* 
RK— 50k  linear  taper,  variable  resistor,  271*1716* 
SI— Potentiometer  switch  for  RKt  271-1740* 
S2— frArnp  DPDT  switch  (Note:  For  higher  powers,  a  heavy- 
duty,  G.  C.  Electronics  CoM  cataiog  number  35-144, 10-Ampere 
DPDT  switch  can  be  used.) 

These  parts  available  at  Radio  Shack.  All  other  parts  were 
readily  available  at  local  electronics  stores. 


ries-resonant  circuit  condi- 
tions to  your  transmitter  or, 
in  other  cases,  produce  im- 
pedances much  higher  than 
50  Ohms,  Either  case  can  be 
dangerous  to  your  expensive 
equipment.  This  unit  elimi- 
nates that  possibility. 

Another  feature  is  that 
when  tuning  up  directly  into 
your  matching  unit,  there  is 
interaction    between    your 


transmitter's  output  con- 
trols and  the  controls  on 
your  tuner  that  often  make 
you  wish  you  were  an  octo- 
pus. This  unit  also  eliminates 
this  interaction  problem. 

In  my  own  caser  just  for 
fun,  I  borrowed  a  Bird  watt- 
meter from  a  friend,  cali- 
brated the  unit  for  power 
output  vs.  meter  reading  for 


the  dummy-load  position, 
drew  a  curve,  and  pasted  it 
on  the  back  of  the  unit  for 
reference.  There  is  no  real 
need  to  do  this,  but  it  is  a 
quick  way  to  find  out  if  your 
rig  is  putting  out  properly  if 
trouble  develops. 

No  decals  were  pasted  on 
the  unit.  (At  age  72,  I  find  it 
hard  to  line  up  the  letters 
and  make  them  stick  to  the 
shiny  grey  enamel  of  the 
small  chassrsj  Besides,  with 
only  two  controls,  the  oper- 
ation becomes  almost  auto- 
matic after  using  it  a  few 
times. 

The  ease  of  construction 
of  the  unit  lends  itself  to  all 

amateurs,  and  its  utility 
solves  all  of  the  vexing  swr 
problems  previously  en- 
countered. ■ 
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Your  Second  Best  Piece 
Of  Monitoring  Gear 


Next  to  your  receiver,  a  subscription  to 
Monitoring  Times  is  your  most  valuable  tool  for 
communications  monitoring.  This  fact-filled 
monthly  tabloid  (hardware  not  included!)  is 
written  just  for  you,  the  listener,  bringing  you  36 
pages  of  concise  information  on  how  to  improve 
your  listening  post,  where  to  look  for  those 
elusive  signals,  exciting  home-brew  projects — 
and  more! 


Subscribe  Today f 

■12-1  year  •  '22-2  pi  •  '313  yni 
Canadians  please  add  x?  per  year 
Foreign  subscribers  please  add  MI 
per  year  for  surface  mart,  or  %21  per 
year  lor  air  mail 

Free  Sample  Available 
Upon  Request 


Call  Now  Toll-Free! 

Dial  1  800  438-8155  (cent  US  e» 
cept  NC)  to  place  youi  subscription 
for  2  or  3  years  on  Mastercard  or 
Visa  Or  for  1  year  subscription,  mail 
your  check  to  Grove,  Dept  K.  140 
Dog  Branch  Road,  Brasstown,  NC 
28902  Olfice  ph,  704  837-9200. 


CTRONICS 


HELLO,  ELMER? 


Ever  notice  that  while  many  amateur 
stores  are  anxious  to  quote  you  a  low 
price,  it's  hard  to  get  someone  to  offer 
an  opinion?  After  all,  what  good  is  a 
great  deal  on  the  WRONG  rig? 

At  WESTEGH,  all  our  sales  people  axe 
experienced,  licensed  radio  amateurs. 
We  take  the  time  with  you  to  discuss 
YOUR  needs,  "based  on  how  YOU  oper- 
ate. Well  discuss  the  pro's  and  con's 
of  the  equipment  you  are  thinking 
about,  and  even  suggest  alternatives. 


w 


i  (  LET  THE  HAMS  AT  WESTEGH 
BE  YOUR  TELEPHONE  ELMER. '  > 


ORDER  HOURS 

Mon.&Thur.  10-8 

Tues.  &  Wed.  10-6 

Fit  &  Sat,  10-4 


WESTECH  ELECTRONICS 

RTE  286— Presque  Isle  Plaza 
Pittsburgh,  PA  15239 

(412)733-1555       I 
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July  1984 

Dayton  photo  journey,  cordless 
phones,  construction  methods 

August  1984 

Two- tone  tester,  HW-101  mods,  kW 

for  160 

September  1984 

V/UHF  wattmeter,  Timex  RTTY 
system 

October  1984 

Fall  antenna  issue — 9  skyhooks! 

November  1984 

Color  Computer  SSTV,  TVT  cure 

December  1984 

Touch  tone  data  display,  transistor 
tutor,  line  conditioner 

January  1985 

[COM  mods,  extra  VIC-20  memory, 
shoestring  RTTY 

February  1985 

OSCAR  uplink  amp,  HF  helicals,  13- 
meter  CB 

March  1985 

Volunteer  exams,  talking  repeater 
controller 

April  1985 

Dayton  Hamvention  special! 
Ishmod's  Journal,  the  amazing 
Hat  Ten  na 
May  1985 

Antennas!  A  baker's  dozen 

June  1985 

Special  issue— RTTY,  9N1MM  profile 

July  1985 

Dayton  in  pictures,  world's  largest 
array,  add-on  digital  display 

August  1985 

Build  a  2m  transceiver,  razor  blade 
radio,  HW  101  updates 

In  each  back  issue,  you'll  also  find  our 
regular  features  as  well  as  reviews  and 
new  product  announcements. 

Each  back  issue  costs  $3.50  plus 
$L00  shipping  and  handling.  On  or- 
ders of  10  or  more  back  issues,  there 
is  a  flat  $7*50  shipping  and  handling 
fee.  Send  your  check  or  money  order 
to  73>  Attn;  Back  Issue  Orders,  80  Pine 
St,,  Peterborough,  NH  03458. 


At  high  power  a  hot  an- 
tenna rod  is  a  sure  sign  that 
30wer  is  going  to  waste.  At 
ower  power  you're  losing 
the  same  percentage  of  en- 
ergy, but  the  dissipation  is 
so  rapid  you  can't  feel  the 
heat,  That's  why  it's  impor- 
tant to  know  the  cold  facts 
about  Larsen  antennas. 

Our  exclusive  Kulrod® 
whip  minimizes  RF  loss 
regardless  of  the  watts 
applied,  so  you  can  talk 
farther.  It  stays  cool  to  the 
touch  even  at  high  power. 

The  stainless  steel  rod 
is  first  plated  with  nickel, 
then  with  copper  for  high 


conductivity  Thin  layers 
of  nickel  and  chrome  pro- 
tect the  copper  from  cor- 
rosion and  provide  a  sleek 
finish,  without  hindering 
performance. 

So  whether  you're  calling 
for  fun,  or  calling  for  help, 
you  can  depend  on  Larsen 
antennas  and  our  no- 
nonsense  warranty  to  de- 
liver a  strong,  clear  signal , . . 
instead  of  a  lot  of  hot  air. 

Shown  in  cutaway:  Top 
plating  of  chrome.  Inner 
platings  of  nickel,  copper 
and  nickel  over  stainless 
steel  rod,  (Layers  not 
dranm  to  scale.) 


rsen  Antennas 


The  Amateur's  Professional 


It 


111^  rvuiaLt/LU  a  x  im^aaiuiiai 

See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog 


IN  USA  lafsen  Electronics.  Inc 

1 161 T  K  E  5fl1h  five  PO  Bom  1 799 
Vancouver,  WA  98668 
206-573-27?? 


1M  CANADA  Canadian  Lar&en  Electronics.  Ltd 
1 49  Wesl  6th  Avenue 
Vancouver.  B  C  V5Y  1  K3 
604-872-8517 


LARSEN*  KULROD*  AND  KULDUCKIE*  ARE  REGISTERED  TRADEMARKS  OF  LARSEN  ELECTRONICS,  INC 


"When  You  Buy,  Say  73" 


73  for  Radio  Amateurs  *  September,  1985     53 


Stan  C fbil hco  W1CV 
PO  Box  144524 
Coral  Gables  Fi  33114 


A  New  Angle  for  Di poles 

Stand  them  on  end!  Sounds  odd,  but  Wl  C  V 
presents  an  excellent  case  for  HF  vertical  dipoles. 


Vertical  antennas  have 
always  fascinated  rne 
Many  people  don't  think 
they  work  well  or  have  tried 
them  and  had  marginal  re- 
sults. But  the  vertical  is  a 
temperamental  antenna.  It 
has  to  have  what  it  needs  in 
order  to  do  its  thing.  A  well- 
designed  vertical  with  an  ex- 
cellent  ground  plane  will 
provide  DX  performance 
comparable  to  much  larger 
and  more  expensive  systems 
installed  in  less  optimal 
places. 

Recently  I  got  the  oppor- 


tunity to  stay  in  a  home  on 
the  ocean.  A  thought  came 
to  me:  salt-water  ground 
plane.  Another  thought:  ver- 
tical needing  no  radial  sys- 
tem. A  third  idea:  vertical 
dipole,  giving  3-dB  gain  at  an 
almost  horizontal  angle  of 
radiation  over  a  huge  pond 
of  highly  conductive  ocean. 
How  could  it  fail? 

Vertical  Dipoles 

Most  hams  think  of  a  ver- 
tical antenna  as  a  quarter- 
wave  device,  requiring  a 
good  ground  system  and  ra- 
diating much  of  its  energy  in 
a  horizontal  plane.  All  three 
of  these  ideas  can  be  chal- 
lenged. You  don't  have  to 
use  a  quarter-wave  radiator, 
you  do  not  necessarily  need 


r 


FEED  LINE 


RADIATING 
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17777, 
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Photo  A.  The  base  mount  Fig.  1.  Configuration  of  a 
used  at  W1CV/4  was  crude  centerfed,  balanced,  verti- 
but  efficient  cat  dipole. 
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a  good  earth  ground,  and  a 
vertical  will  not  always  have 
good  low-angle  radiation. 

We  all  know  the  general 
radiation  pattern  of  a  half- 
wave  dipole  Maximum  ra- 
diation occurs  perpendicu- 
lar to  the  wire,  and  the  least 
radiation  is  in  line  with  the 
wire— assuming  the  anten- 
na is  straight.  If  a  dipole  is 
set  up  in  an  east-west  direc- 
tion, for  example,  the  best 
radiation  will  occur  in  north- 
south  directions  [generally] 
and  the  least  in  the  east  and 
west  directions.  A  lot  of  sig- 
nal also  goes  up  into  space 
at  high  angles;  quitr  a  lot 
may  even  go  straight  up,  and 
that  doesn't  do  you  any 
good  at  all  The  same  pat- 
tern holds  for  receiving. 

For  some  reason,  it 
doesn't  often  occur  to  peo- 
ple that  they  can  turn  the  di- 
pole sideways.  Perhaps  that 
is  because  the  idea  seems 
aesthetically  inelegant:  The 
feedline  would  have  to 
come  out  from  the  center  of 
such  an  antenna  and  be  sup- 
ported horizontally  (Fig.1);  it 
would  look  funny.  Well,  so 
what? 

A  half-wave  vertical  di- 
pole is  impractical  for  some 


hams  to  install  because  of 
its  sheer  height.  At  a  fre- 
quency of  f  MHz,  the  height 
must  be  (in  feet)  468/f,  ap- 
proximately, for  half-wave 
operation.  This  is  practical 
at  frequencies  above  about 
10  MHz  for  most  of  us;  it  is  a 
challenge  at  7  MHz,  and  al- 
most an  impossibility  at  3.5 
MHz.  Don't  even  think 
about  the  idea  at  1.8  MHz 
unless  you  live  on  a  ranch 
and  have  connections  with 
the  FAA.  I  decided,  there- 
fore, to  build  the  antenna 
for  operation  at  frequencies 
above  10  MHz. 

A  dipole  antenna  can  (and 
ideally  should)  be  fed  with  a 
balanced,  open-wire  feed- 
line.  This  is  no  less  true  for  a 
vertical  dipole  than  for  a 
horizontal  one.  1  decided  to 
use  parallel-wire  line  with 
this  antenna,  in  conjunction 
with  a  matching  network,  to 
obtain  multiband  operation. 

Dimensions 

The  physical  dimensions 
of  this  antenna  are  shown  in 
Fig.  2,  The  structure  is 
slightly  less  than  20  feet  high 
and  has  capacitance  hats  at 
both  the  top  and  the  bot- 
tom. The  capacitance  hats 
effectively  increase  the 


length,  so  that  the  antenna  is 
resonant  {as  a  half-wave  ra- 
diator) near  14  MHz.  The  ca- 
pacitance hats  also  reduce 
end  effects  and  broaden  the 
bandwidth  at  the  resonant 
frequency. 

The  antenna  is  fed  with 
TV-type  ribbon  line  [the  best 
I  could  find).  The  length  is 
not  critical,  except,  of 
course,  it  should  be  as  short 
as  possible  to  minimize  loss. 
Certain  lengths  may  result  in 
difficulty  "loading  up"  the 
system  at  some  frequencies; 
this  can  be  eliminated  by 
adding  or  subtracting  a  few 
feet  of  line.  This  will  be  dis- 
cussed in  more  detail  later. 

The  radiator  was  placed 
about  4  to  6  feet  (depending 
on  tides)  above  the  level  of 
the  water.  Because  of  the 
vertical  orientation  of  the  ra- 
diator, there  is  more  capaci- 
tance effect  in  the  bottom 
half  of  the  antenna  than  in 
the  top  half.  This  causes 
some  unbalance,  but  I  didn't 
worry  about  it,  (It  did  not 
seem  to  harm  the  perfor- 
mance of  the  antenna.) 

The  line  was  run  away 
from  the  antenna  at  a  right 
angle  — at  least  as  near  to  a 
right  angle  as  possible  — all 
the  way  to  the  station.  This  is 
always  advisable  with  any 
dipole  antenna;  it  helps  to 
maintain  electrical  balance. 
The  line  at  W1GV/4  was 
about  60  feet  long,  but,  of 
course,  it  is  desirable  to  have 
the  shortest  line  length  pos- 
sible to  minimize  loss. 

Theory  of  Operation 

The  primary  objectives  in 
building  this  antenna  were: 
(1)  to  obtain  a  low  angle  of 
radiation  at  frequencies 
from  about  10  to  30  MHz,  [2] 
to  get  relatively  good  effi- 
ciency, and  (3}  to  have  phys- 
ical  ruggedness  and  fairly 
small  size.  I  think  this  an- 
tenna meets  all  these  re- 
quirements very  well.  And  it 
doesn't  cost  much  to  build, 

The  antenna  works  as  a 
half-wave  dipole  around  14 
MHz.  At  higher  frequencies, 
the  current  loops  move  out- 
ward from  the  feedpoint,  as 
shown  in  Fig.  3.  At  28  MHz, 
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Fig.  2,  The  design  used  at 
W1CV/4  employed  capaci- 
tance hats.  The  overall 
height  was  20  feet  minus  2 
inches  of  overlap  at  the  cen- 
ter. 

the  antenna  is  effectively  a 
vertical,  2-element  col  linear. 
This  produces  a  theoretical 
gain  of  3  dB  over  the  field 
strength  at  14  MHz.  The 
presence  of  the  salt-water 
ground  plane,  nearly  per- 
fect should  result  in  about  2 
dB  more  gain  than  would  be 
had  if  the  antenna  were  in  a 
free  space  One  could  ex- 
pect that  this  antenna  would 
perform  spectacularly  at  14, 
21,  and  28  MHz,  and  this  ex- 
pectation proved  well 
founded. 

You  might  wonder  why  I 
have  paid  no  attention  to 
swr.  The  reason  is  that  par- 
allel-wire line  has  very  low 
loss,  and  even  if  the  swr  is 
quite  high,  this  loss  remains 
low.  Ordinary  TV  ribbon  line 
is  less  lossy,  for  a  given  swr, 
than  the  finest  RG-8/U  coax- 
ial cable.  I  would  imagine 
that  the  swr  is  around  5:1  on 
the  line  at  1 4  MHz;  it  is  prob- 
ably higher  at  21  MHz  and 
28  MHz,  but  not  much.  I 
would  have  preferred  to  use 
open-wire  (ladder]  line  for 
this  antenna  since  it  has 
even  lower  loss  than  TV  rib- 
boa  but  in  this  particular 
isolated  tropical  paradise, 
such  a  rarity  simply  cannot 
be  found. 

One  note:  When  using  TV 
ribbon  with  a  fairly  high  swr, 
you  can't  get  away  with  high 
power.  You  would  fry  the 
line  at  current  loops,  and 
arcing  would  be  very  likely 
at  voltage  loops.  A  power 
output  of  about  1 50  Watts  is 
the  highest  I  would  dare  em- 
ploy. 
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Fig.  3.  Current  distribution 
(theoretical)  for  the  antenna 
at  14,21,  and  28  MHz.  Some 
gain  occurs  at  21  and  28 
MHz  as  a  result  of  the  dual 
current  loops. 


Construction 

Aluminum  tubing  would 
be  ideal  for  constructing  this 
vertical  dipole  I  chose  gal- 
vanized-steel  electrical  con- 
duit for  two  reasons:  (1 )  This 
area  can  be  quite  windy  at 
times,  and  (2)  none  of  the 
hardware  stores  nearby  had 
any  aluminum  tubing.  A 
complete  parts  list  is  given. 

The  bottom  section  of  the 
antenna  is  identical  to  the 
top  section  except  that  3/4- 
inch  tubing  is  used  on  the 
bottom  and  1/2-inch  tubing 
is  used  on  the  top.  The  two 
sections  do  not  telescope 
perfectly;  there  is  some 
clearance.  Wrap  the  lower  2 
inches  of  the  top  section 
with  plastic  electrical  tape 
until  the  sections  telescope 
perfectly.  Insert  the  top  sec- 
tion 2  inches  into  the  bottom 
section,  and  put  more  elec- 
trical tape  just  above  the  top 
of  the  bottom  section  to 
keep  the  top  conduit  from 
sliding  down.  This  provides  a 
mechanically  strong  center 
insulator  (Fig.  4). 

The  top  and  bottom  ca- 
pacitance hats  are  made  by 
first  cutting  each  of  the  alu- 
minum "slats"  in  half,  giving 
four  3-foot  sections.  One 
end  of  each  section  is  then 
bent  at  a  right  angle  (Fig.  5). 
Hose  clamps  are  used  to  at- 
tach the  slats  to  the  ends  of 
the  conduits  (Fig.  6).  The 
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Fig.  4  Construction  of  the 
center  (feedpoint)  insulator. 


completed  antenna  looks 
very  much  like  a  capital  let- 
ter I— in  fact,  if  you  put  it  to- 
gether right,  exactly! 

The  parallel-wire  line  is  at- 
tached to  the  feedpoint,  or 
the  center  of  the  antenna, 
using  hose  clamps.  It  is  a 
good  idea  to  tin  the  ends  of 
the  feedline  wires,  espe- 
cially if  you  live  in  a  place 
where  corrosion  could  be  a 
problem  (such  as  this  QTH). 
It  is  best  to  wrap  the  con- 
tacts with  tape  before  put- 
ting on  the  hose  clamps. 
After  the  hose  clamps  have 
been  secured  over  the  insu- 
lated contacts,  twine  or 
electrical  tape  should  be 
used  to  prevent  undue  strain 
on  the  wires  at  the  feedpoint 
(Fig.  7).  Plug  the  top  of  the 
antenna  with  the  cork. 

These  procedures  com- 
pleted, the  antenna  is  ready 
to  be  mounted  There  are 
numerous  ways  of  mounting 
a  vertical  antenna,  and  the 
particular  method  you  use  is 
up  to  you.  I  roped  the  base 
of  the  antenna  to  a  wooden 
pole  on  the  dock,  using 
small  wooden  blocks  as  in- 
sulators (see  Photo  A)  This  is 
a  rather  sloppy  way  to  do  it, 
but  I  was  more  interested  in 
DX  than  aesthetics.  The 
main  consideration  is  that 
the  base  of  this  antenna  is 
not  at  a  current  loop  but  at  a 
current  node  (voltage  loop). 
This  makes  it  essential  that 
the  base  mounting  have  as 
little  capacitance  as  possi- 
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Overall  Width  of 

Frequency  Range 

Overall  Height 

Capacitance  Hat 

28  MHi-54  MHz 

10' 

3' 

14MHz-29JMHz 

20' 

6' 

10  MHz-21.45  MHz 

30' 

9' 

7  MHz- 14.35  MHz 

40' 

12' 

3.5  MHz-7.3  MHz 

60' 

24' 

Table  I,  Dimensions  for  various  frequency  ranges.   The 
ranges  shown  are  for  optimum  operation;  the  antenna  will 

perform  reasonably  well  at  frequencies  somewhat  outside 
the  indicated  limits. 


ble  so  that  the  balance  of 
the  antenna  will  not  be  up- 
set. At  my  QTH,  the  bottom 
of  the  antenna  is  about  4  to 
6  feet  above  the  salt-water 
ground  plane  — sufficient 
clearance  to  minimize  im- 
balance that  might  be 
caused  by  capacitance  be- 
tween the  ground  plane  and 
the  bottom  end  of  the  an- 
tenna, 

Having  strung  the  feed- 
line  from  the  antenna  to  the 
station  and  having  made 
sure  that  the  line  ran  away 
from  the  antenna  at  a  right 
angle  for  as  great  a  distance 
as  possible,  the  testing 
phase  began. 

Testing 

To  my  dismay,  the  an- 
tenna failed  at  first  to  tune 
up  on  the  fundamental  band 
of  14  MHz.  It  tuned  up  fine 
on  21  and  28  MHz.  It  refused 
to  accept  power  at  7  MHz, 
but  to  my  astonishment,  it 
was  possible  to  get  a  very 
low  swr  at  3.5  MHz. 

Open-wire  lines,  although 
relatively  low  in  loss  even 
when  the  swr  is  high,  have  a 
peculiar  idiosyncrasy.  The 
impedance  at  the  station 
end  of  the  line  can  vary  tre- 
mendously depending  on 
the  length  of  the  line,  I 
would  imagine  that  the  feed- 


2<n 


-I 


point  impedance  of  this  an- 
tenna is  about  60  Ohms  at 
14  MHz  [lower  than  the  the- 
oretical 73  Ohms,  owing  to 
the  capacitance  hats). 

The  TV  ribbon  has  a  char- 
acteristic impedance  of  300 
Ohms.  This  means  that  the 
swr  is  300:60,  or  5:1  If  the 
feed  line  were  exactly  1/2 
wavelength  long,  the  imped 
ance  at  the  station  end 
would  be  60  Ohms,  a  man- 
ageable value.  But  it  could 
range  as  high  as  1 ,500  Ohms 
(300  x  5)  or  as  low  as  60 
Ohms  (300/5).  Many  trans- 
matches  will  handle  imped- 
ances of  several  hundred 
Ohms,  but  it  is  expecting 
quite  a  lot  if  you  want  one  to 
match  an  impedance  of 
1,500  Ohms.  I  concluded 
that  the  line  length  was 
such,  at  7  and  14  MHz,  as  to 
result  in  an  impedance  too 
high  for  my  transmatch  to 
deal  with.  This  problem 
proved  to  be  fairly  simple  to 
solve:  All  I  had  to  do  was  cut 
the  line  length  by  a  few  feet. 
I  did  this  by  routing  it 
through  a  different  window. 
Adding  a  few  feet  of  line 
would  have  worked  just  as 
well,  but  it  is  always  desir- 
able to  minimize  the  line 
length  to  get  the  least 
amount  of  loss. 


SLATS1 


HOSE  CLAMP 


TLieiNG 


Fig.  5.  The  aluminum  slats 
are  bent  at  one  end  to  facili- 
tate attachment  to  the  top     Fig.  6.  Physical  attachment 
and  bottom  of  the  antenna.       of  the  slats. 
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Finally  I  got  this  antenna 
to  tune  up  on  all  bands,  3.5 
through  29,7  MHz  It  was 
time  to  check  it  out.  I  chose 
15  meters  first 

I  must  confess  to  a  certain 
fondness  f  or  QRP,  especially 
when  it  comes  to  antenna 
testing.  You  don't  test  a  new 
antenna  with  a  kilowatt- 
even  a  battery  of  light  bulbs 
will  get  some  DX  when  using 
that  much  power.  You  don't 
use  even  200  Watts  output, 
nor  100  Watts,  nor,  in  my 
opinion,  50  Watts.  If  you 
want  to  find  out  how  well  an 
antenna  really  works,  you 
use  very  low  power— some- 
thing like  5  Watts.  That  is  the 
output  power  I  employed  to 
test  this  antenna. 

Caribbean  DX  came  eas- 
ily on  15  meters  during  the 
daytime.  The  ideal  ground 
plane,  a  southeastern  expo- 
sure, and  the  low  angle  of  ra- 
diation worked  together  to 
give  me  589  and  599  reports 
consistently  on  CW.  Even 
from  "stingy"  stations  which 
had  no  compunction  about 
giving  out  549  or  559  reports 
to  their  contacts  (DX  sta- 
tions don't  have  to  be  gen- 
erous), I  got  589  and  599  re- 
ports—with five  Watts. 

On  20  meters,  the  situa- 
tion was  comparable. 

On  40  meters,  contacts 
were  harder  to  make.  I  did 
not  expect  that  this  antenna 
would  work  very  well  on  40 
meters  since  it  was  originally 
designed  to  work  at  10  MHz 
and  above.  (I  don't  have  10- 
MHz  capability  yet,  so  I 
could  not  test  this  antenna 


TdriME 


HOSE  CLfrMPS 


T*MNE 


QLJTUHE   OF 

ELECTRICAL 
TAPE 


FEED 


Fig.  7.  The  feedline  is  con- 
nected to  the  center  of  the 
antenna  using  hose  clamps 
and  electrical  tape  (see  text 
for  detail  si 


at  the  30-meter  paradise,)  I 
did  have  a  few  rag-chews 
amidst  the  heterodynes  of 
the  shortwave  broadcast 
stations,  but  the  reports 
were  marginal. 

Using  this  antenna  at  3.5 
MHz  gave  no  surprises.  The 
fact  that  it  tuned  up  was  ev- 
idently a  coincidence,  re- 
sulting from  the  line  length 
and  the  length  of  the  an- 
tenna elements  A  few  con- 
tacts were  made,  but  with  a 
20-foot  antenna  and  5  Watts 
of  output  power,  you 
wouldn't  expect  spectacular 
reports,  and  they  weren't. 
All  of  the  stations  I  con- 
tacted, moreover,  were  in 
the  continental  United 
States,  opposite  the  salt- 
water exposure. 

When  I  tried  to  test  this 
antenna  on  28  MHz  —where 
it  should  have  a  theoretical 
gain  of  5  to  6  d  13  —  I  had  a 
problem.  There  was  no  one 
on  the  band.  I  checked  the 
sun  with  a  telescope  and 
found  a  possible  reason.  Its 
yellow  disk  was  as  perfect  as 
could  be.  Not  a  spot  on  it 

Conclusions 

I  began  with  the  belief 
that  there  could  be  no  rea- 
son why  this  antenna  design 
should  not  work,  at  least  at 
frequencies  of  10  MHz  and 
above,  Test  results  have 
shown  that  the  antenna  does 
indeed  work. 

Larger  versions  of  this  an- 
tenna  can,  of  course,  be 
built.  In  the  ideal  case,  the 
antenna  height  should  be 
between  1/2  and  1  wave- 
length at  the  desired  operat- 
ing frequency.  A  height  of 
less  than  1/2  wavelength 
would  result  in  reduced  ra- 
diation resistance  and, 
therefore,  lower  efficiency. 
A  height  of  more  than  1 
wavelength  would  cause  the 
angle  of  radiation  to  in- 
crease, and  this  would  be 
detrimental  to  DX  opera- 
tion. This  antenna,  whatever 
its  size,  is  therefore  work- 
able over  only  a  2-to-1  fre- 
quency range  for  optimum 
DX. 

Capacitance  hats  are  not 
really  necessary  with  this  an- 


Parts  List 

1       10'  steel  or  aluminum  con- 
duit, 1/2*  o.d 

1  10'  steel  or  aluminum  con- 
duit, 3/4*  o.d. 

2  Aluminum  "slats"  6'  long 
by  3/8 'wide 

4      1*  hose  clamps 
1       Roll  electrical  tape  (plastic) 
1       Base  mounting  apparatus 
{up  to  bui  Ider  how  to  mount) 
1       Cork  for  plugging  the  top 
1       Length  of  parallel-wire  line 


tenna,  but  I  have  always  be- 
lieved in  using  them 
because  they  increase  the 
bandwidth  of  any  antenna. 
They  also  lessen  the  physi- 
cal length  necessary  to  get 
half-wave  resonance  on  a 
given  frequency.  Some  phys- 
ical dimensions  of  this  an- 
tenna, for  various  frequency 
ranges,  are  given  roughly  in 
Table  1  You  might  want  to 
build  an  antenna  similar  to 
this  one  for  operation  at  fre- 
quencies of  7  to  14  MHz,  for 
example,  or  even  33  to  7 
MHz  if  you  happen  to  have 
the  real  estate. 


Don't  forget  that  while 
the  optimal  DX  frequency 
range  of  this  antenna  is  2  to 
1,  it  can  function  very  well 
above  the  maximum  fre- 
quency and  below  the  mini- 
mum. A  good  radial  system 
consisting  of  wires  buried  in 
the  ground  or  run  along  the 
surface  of  the  earth  will  en- 
hance the  performance  (un- 
less you  happen  to  live  on 
the  shore  of  a  large  body  of 
salt  water,  in  which  case  ra- 
dials  aren't  really  needed  at 
all). 

I  would  recommend  the 
use  of  open-wire  ladder  line 
and  not  TV  ribbon,  if  you 
can  find  such  line  in  your  lo- 
cale. 

A  good  transmatch  is  an 

absolute  necessity. 

It  is  also  helpful  if  you 
have  neighbors  who  don't 
mind  the  fooks  of  a  bizarre 
antenna  such  as  this  one. 
Who  knows — you  might  be 
communicating  with  hostile 
aliens  from  another  gal- 
axy. ■ 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1- 

between  9  a.m.  and  5  p.m.  EST, 

Monday-Friday. 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address. 

•  New  York  Stale  residents  call  1-800-732-91 19. 


Go  From  "S-l"  To  "S-9  +  20dB" 
With  2  Great  1.2  GHz  Antennas 

FREQUENCY  RANGE:  1260-1300  MHz 

(BOTH  ANTENNAS) 

I 


MOBILE 

Gain  7.5  dBi 
VSWR  1  3  or  Less 
Max.  Pwr.  100  Waits 
Type/Style  5/8-Wave, 
3  Step  Col li near 
Length  30,5  inches 
Connector  MP  Type 

GFM200M 
$69.50 


BASE  REPEATER 

Gain  12.5  dBi 

VSWR  1 3  or  Less 

Max.  Pwr,  50  Watts 

1/2 -Wave.  19-Step 

Colli  near 

6  Ft.  6.5  inches 

Connector  MJ  Type 

GP-1219 
$112,50 


I 


WORK  THE  HF  WARC  BANDS 


3-BAND  TRAP  VERTICAL 

10/18/24  Megahertz 

VSWR  Less  Than  1.5 

Length  15.92  Feel 

Max,  Pwr.  IkW  SSB 

$  139.50 


DUAL-BAND  MOBILE 
18/24  Megahertz 
1/4-Wave,  Base-Loaded 
VSWR  Less  than  1.5 
Length  6,28  Feet 
Max.  Pwr.  200  Watts  SSB 


NCG 


$49.50 
Prices  Include  LIPS  Shipping 
California  Residents  Add  6%  Sales  Tax 

1275  N«  Grove  Street 
Anaheim,  CA  92806 
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A.R.R.L  National  Convention 

Louisville,  Kentucky 

Sponsored  by  The  Greater  Louisville  Hamfest  Assn. 

October  4th,  5th  and  6th 

From  12BB  to  18BB  Friday,  B8BB  to  18BB  Saturday, 
BBBB  to  1688  EOT  Sunday 

At  the  Kentucky  Fair  and  Exposition  Center 
Take  exit  12B  off  of  1-264  in  Louisville 

Over  250,000  sq.  ft.  of  Floor  Space 
Devoted  to  the  Convention 

Gigantic  Exhibitors  Area  and  Flea  Market 

Technical  Forums,  A.R.R.L.  Meeting, 
Fabulous  Ladies  Program 

Camping  Available  on  Grounds  — 

Contact  KFEC,  P.O.  Box  37130 
Louisville  Ky.  40233  (502-366-9592) 

Convention  Motel  —  Executive  West, 

Directly  Across  From  Convention  Site 

Contact  (502-367-2251) 

For  Information  Contact 
The  Greater  Louisville  Hamfest  Assn. 
P.O.  Box  34444,  Louisville,  Ky.  40232 

or  Phone  (502)  368-6657 
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Six  for  Two 


Get  range-tested  12-dB  gain  for  under  $5!  K.C  Jones  engineered 

this  2m  delta  beam  for  maximum  bang  per  buck. 


Here  it  is,  just  what  the 
_  _j  world  needs,  another 
article  on  two-meter  anten- 
nas. It  has  been  so  long  since 
STS-9  touched  down  that 
one  would  think  enough  has 
been  said  about  the  con- 
struction of  two-meter  an- 
tennas for  working  the 
shuttle.  Well,  I  wanted  to  get 
mv  two  cents  in  before  I  con- 
sider the  case  closed, 

I  had  quite  a  lot  of  fun 
building  this  antenna  and  I 
learned  a  little  in  the  pro* 
cess.  One  of  the  things  I 
learned  was  that  in  ham  ra- 
dio it  is  not  necessary  to  buy 
when  you  can  build  — and 
the  learning  experience  is 
great.  I  will  show  you  the 
somewhat  unusual  way  I 
built  this  antenna  while 
spending  very  little  money. 


My  need  for  a  two-meter 

antenna  with  gain  and  direc- 
tivity came  about  in  the 
same  way  it  did  for  many 
others.  .  .the  scheduled 
launch  of  STS-9  was  drawing 
nigh  Since  money  is  always 
tight  in  our  household,  my 
only  options  were  to  build 
an  antenna  or  forget  the 
idea  of  working  the  shuttle 
entirely. 

Nearly  all  of  the  ham 
publications  at  the  time  con- 
tained  an  article  about 
building  an  antenna  for 
working  the  shuttle.  The 
most  popular  seemed  to  be 
some  form  of  a  turnstile  an- 
tenna,  which  didn't  suit  my 
needs.  I  thought  that  if  t 
were  going  to  spend  my  time 
building  an  antenna,  I  would 


like  to  be  able  to  use  it  for 
some  other  purpose  besides 
the  shuttle. 

Remembering  an  old  TV 
antenna  in  the  attic  and 
finding  an  old  1970  ARRL 
Antenna  Book  brought 
about  interesting  possibili- 
ties. I  had  visions  of  some 
sort  of  beam  antenna  built 
entirely  of  salvaged  parts 
from  the  TV  antenna.  A  sim- 
ple yagi  would  do  the  job,  or 
maybe  a  quad  for  both  ver- 
tical and  horizontal  polari* 
zation.  But  for  some  reason, 
the  three-element  delta- 
loop  configuration  in  the 
book  caught  my  eye. 

Configuration 

At  first  I  thought  the 
three-element  delta  loop 


would  be  the  antenna  that  I 
would  build;  however,  I 
soon  realized  that  five  or  six 
elements  would  be  possible 
with  the  amount  of  alumi- 
num that  could  be  salvaged 
from  the  TV  antenna  The 
first  step  I  took  was  to  come 
up  with  a  design  on  paper. 

A  graph  in  chapter  four 
("Multi-Element  Arrays")  of 
the  Antenna  Book  showed 
that  the  length  of  the  boom 
of  a  five-element  yagi 
should  be  just  under  one 
wavelength  and  a  six-ele- 
ment should  be  just  over 
one  wavelength.  The  TV  an- 
tenna had  enough  alumi- 
num to  make  seven  or  eight 
elements  on  my  antenna, 
but  its  boom  was  close  to 
one  wavelength  long  so  I  de- 


The  six-element  delta-loop  antenna  for  746  MHz. 
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The  gamma  match.  There  is  a  variable  capacitor  enclosed  in 
the  film  can. 


cided  on  building  the  delta 
loop  with  six  elements. 

Now  that  I  knew  I  would 
use  six  elements,  finding  the 
size  of  each  element  was  the 
next  bridge  to  cross.  The  An- 
tenna Book  showed  the  dis- 
tance around  the  driven 
element  to  be 32  inches  This 
was  arrived  at  by  using  the 
formula,  length  in  feet  * 
1000/f  (where  f  is  the  fre- 
quency in  MHz)  found  in  the 
chapter  dealing  with  rotata- 
ble  antennas.  I  made  the  re- 
flector five  percent  larger 
than  the  driven  element,  us- 
ing the  formula,  length  in 
feet  -  1050/f,  and  by  using 
the  formula,  length  in  feet 
=  950/f,  the  first  director 
was  made  five  percent 
smaller  The  sizes  of  these 
elements  followed  closely 
the  sizes  of  the  elements  de- 
scribed in  the  article  in  the 
Antenna  Book. 

Now  I  had  three  directors 
to  add,  I  knew  the  additional 
directors  would  decrease  in 
size  from  the  driven  ele- 
ment, but  not  at  the  same 
five-percent  rate,  I  made  di~ 
rector  #2  eight  percent 
smaller  than  the  driven,  di- 
rector #3  ten  percent 
smaller,  and  director  #4 
eleven  percent  smaller  than 
the  driven  element. 

Here  is  a  list  of  formulas 
for  the  length  of  each  ele- 
ment, giving  the  distance 
around  the  loop  in  feet: 
Reflector  -1050/f 

Driven  —  1000/f 

Director  1  —  950/f 


Director  2 
Directors 
Director  4 


-920/f 
-900/f 
-890/f 


The  angle  at  the  base  of  the 
loop  should  be  65  degrees, 
according  to  the  article;  the 
other  two  angles  will  be 
equal  at  57.5  degrees  each. 


DISTANCE  AROUHD  E*C*  LOOP 

66  3  <n  6?  •«  7 ft  in 


The  ends  of  each  outside  element  were  flattened  so  that  the 
top  piece  could  be  attached  with  10x24  machine  screws. 


Now  I  had  six  elements 
The  next  question  was 
where  to  place  them  on  the 
boom.  The  reflector  and  last 
director  were  easy,  one  on 
one  end  and  one  on  the 
other.  For  the  spacing  of  the 
other  elements,  I  had  to  go 
back  to  the  ARRL  Antenna 
Book.  In  the  chapter  on 
"Multi-Element  Directive 
Arrays,"  I  found  a  table 
showing  optimum  element 
spacing  for  multi-element 
yagi  arrays.  In  this  table,  the 
formula  for  the  minimum 
and  maximum  distances  be- 
tween elements  was  given. 
The  only  thing  I  had  to  do 
was  to  choose  a  formula 
that  stayed  within  the  ta- 
ble's guidelines.  I  also  had  to 
remember  that  the  spacings 
between  all  the  elements 
had  to  add  up  to  the  length 
of  the  boom. 

Keeping  the  above  in 
mind,  here  are  the  formulas 
I  came  up  with  for  the  ele- 
ment spacing  on  my  six-ele- 
ment delta  loop,  where  L  = 
wavelength  in  inches. 
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Fig,  7.  Here  are  the  dimensions  t  came  up  with  to  build  the 
six-element  delta  loop. 


Reflector/Driven         =  17L 

Driven/Director  1        =  15L 

Director  1 /Director  2  =  ML 

Director  2/Director  3  =  22L 

Director  3/Di  rector  4  =  28L 

Fig,  1  +  shows  the  antenna 
that  I  was  going  to  build. 
(The  formulas  were  used  as 
starting  points  and  the  ac- 
tual spacing  varied  slightly.) 

Construction 

Now  that  t  had  an  idea  on 
paper,  the  next  step  was  to 
try  to  build  the  antenna,  but 
first,  I  had  to  disassemble 
the  TV  antenna.  It  was  put 
together  almost  entirely 
with  rivets,  easy  to  drill  out 
to  remove  the  elements. 
Everything  worthwhile  was 
salvaged.  The  phasing  har- 
ness was  made  of  heavy  alu- 
minum wire  which  I 
carefully  straightened  out 
and  used  later  to  make  the 
top  section  of  each  delta 
loop.  The  wire  was  careful K 
measured  out  for  when  I  f  in- 


a) 


ished  cutting  the  pieces  that 
I  needed  there  were  only 
four  inches  left!  One  of  the 
plastic  insulators  which  was 
used  on  the  phasing  harness 
was  later  fashioned  into  the 
spacer  for  the  gamma 
match. 

When  I  removed  the 
molded-plastic  brackets 
which  attached  the  ele- 
ments to  the  boom,  I  discov- 
ered  that  these  same 
brackets  could  be  reworked 
to  hold  the  elements  in  the 
vertical  position  rather  than 
horizontal,  as  on  the  TV  an- 
tenna. 

Having  already  figured 
the  dimensions  of  each  of 
the  six  loops,  I  began  to  cut 
the  elements  that  were  re- 
moved from  the  TV  antenna 
to  form  the  outside  ele- 
ments of  each  loop  on  my 
antenna.  The  ends  of  the  ete- 
ments  that  had  been  at- 
tached to  the  brackets  had 
been  reinforced  originally, 
so  I  used  the  same  end  to  at- 
tach to  the  reused  bracket 
on  my  antenna.  The  other 
ends  were  then  flattened  so 
that  holes  could  be  drilled  in 
the  flat  portion  to  accept 
screws.  After  cutting  and 
drilling,  the  outside  ele- 
ments were  cleaned  on  a 
buffer  to  remove  the  oxida- 
tion from  all  the  areas  where 
a  connection  would  be 
made. 

Now  each  pair  of  outside 
elements  was  mounted  to  a 
plastic  bracket.  Originally 
done  with  a  rivet,  I  used 
10x24  machine  screws,  At 
this  time  each  element 
looked  as  shown  in  a),  in  Fig. 
2.  Next,  I  took  the  heavy  alu- 
minum wire  which  was  so 
carefully  cut  earlier  and 


b) 


Fig.  2.  With  eyes  formed  in  the  ends  of  the  horizontal 
pieces,  they  are  attached  to  the  ends  of  the  outside  e/e- 
ments,  which  were  flattened  and  drilled  earlier. 
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formed  small  eyes  in  the 
ends  of  each  wire.  Then 
each  piece  of  wire  was  at- 
tached as  the  top  horizontal 
piece  of  the  element  it  was 
cut  for.  This  also  was  done 
with  10  x  24  machine 
screws— see  b)  in  Fig,  2. 

Now  that  I  had  six  com* 
plete  elements,  I  drilled  the 
boom  at  the  points  men- 
tioned earlier  The  boom 
and  each  plastic  bracket 
were  drilled  so  as  to  accept 
a  10x24  screw.  Next,  t  slid 
each  element  onto  the 
boom  to  its  proper  location. 

Since  each  outside  ele- 
ment was  mounted  to  plas- 
tic, each  loop  was  open  at 
the  bottom.  Also,  each  ele- 
ment was  insulated  from  the 
boom.  To  close  each  loop,  I 
used  #14  primary  wire.  At 
this  time  t  also  made  each 
element  common  to  the 
boom  with  the  same  wire. 
This  was  done  simply  be- 
cause the  article  in  the  An- 
tenna Book  showed  that  the 
elements  of  the  delta  loop 
were  all  common  to  the 
boom.  (At  some  later  time  I 
plan  to  make  each  element 
insulated  from  the  boom  to 
see  what,  if  any,  changes  oc- 
cur) 

Now  that  each  element 
was  mounted  to  its  proper 
position  on  the  boomp  I  had 
to  figure  a  way  to  feed  the 
antenna.  The  article  showed 
that  one  way  was  with  twin- 
lead.  This  would  not  be  ac- 
ceptable for  me  as  I  had  no 
way  of  matching  it  The  arti- 
cle also  showed  the  antenna 
being  fed  through  a  gamma 
match  made  of  RC-8  coax.  I 
tried  this,  but  it  proved  to  be 
difficult  to  work  with.  After 
fumbling  around  with  some 
other  ideas,  I  decided  to  go 
back  to  the  book. 

It  wasn't  in  the  ARRL  An- 
tenna Book,  but  in  an  old 
amateur-radio  handbook 
that  I  finally  found  the  infor- 
mation I  needed.  (It's  not 
what  you  know,  but  where 
you  look!)  There,  an  article 
showed  a  yagi  for  144  MHz 
being  fed  through  a  variable 
capacitor  (50  pF)  and  a 
gamma  rod  five  inches  long 
I  found  a  capacitor  in  the 


A  view  of  the  bracket  Note  the  #14  wire  strap  that  c/oses  the 
loop  and  makes  the  element  common  to  the  boom. 


junk  box  that  I  thought  was 
around  0  to  30  pF,  and  the 
gamma  rod  was  made  from 
a  piece  of  aluminum  ele- 
ment from  the  TV  antenna. 

The  capacitor  should 
have  sufficient  plate  spac- 
ing  to  handle  some  power 
The  five-inch  gamma  rod 
didn't  tune  quite  the  way  I 
thought  it  should,  so  a 
seven-inch  gamma  rod  was 
tried  and  seemed  to  give  the 
proper  match.  I  used  a  plas- 
tic insulator  from  the  phas- 
ing  harness  on  the  TV 
antenna  as  a  standoff  for  the 
gamma  match  and  a  hose 
clamp  as  a  shorting  strap, 
The  variable  capacitor  was 
sealed  in  a  plastic  35mm 
film  can. 

At  this  time  I  sealed  all 
connections  with  spray-on 
clear  lacquer.  This  included 
spraying  the  film  can  to 
make  it  airtight- 
Theory 

I  am  not  an  engineer,  so  I 
won't  try  to  go  into  any  de- 
tail on  exactly  how  this  an- 
tenna works.  I  read  that  the 
input  impedance  of  a  delta 
loop  is  slightly  more  than 
100  Ohms  This  will  de- 
crease somewhat  with  the 
addition  of  more  elements.  I 
also  read  in  a  book  called 
The  VHF-UHF  Handbook 
that  a  good  rule  of  thumb 
for  finding  the  size  of  the 
variable  capacitor  on  a 
gamma  match  is  to  allow  1 5 


pF  per  meter  of  wavelength. 

This  followed  closely  with 
what  I  used  on  my  antenna. 

The  size  of  the  driven  ele- 
ment doesn't  need  to  be  ex- 
act because,  tike  a  quad,  the 
delta  loop  seems  to  be 
broadbanded.  All  of  my  cal- 
culations were  based  on  an 
antenna  for  146  MHz,  and 
the  antenna  was  built  and 
tuned  to  146  MHz.  A  30- 
Watt  rig  was  used,  and  a 
wattmeter  that  read  in  re- 
flected power,  not  swr.  At  ei- 
ther end  of  the  band  there 
was  only  a  very  slight 
amount  of  power  being  re- 
flected, with  the  wattmeter 
showing  a  full  30- Watt  out- 
put. Using  a  field-strength 
meter,  there  seemed  to  be  a 
very  narrow  pattern  off  the 
front  of  the  antenna  and  a 
small  lobe  off  the  back.  I 
have  not  yet  tried  to  draw  a 
pattern  of  the  antenna. 

An  antenna  range  was  set 
up  at  the  '84  Dayton  Ham- 
fest  on  Sunday  of  that  event, 
by  a  group  testing  forward 
gain  of  home-brew  and  com- 
mercial antennas  for  144, 
220,  432,  and  1269  MHz  I 
had  my  antenna  tested 
there,  and  this  six-element 
delta-loop  antenna  that  1 
built  from  a  scrap  TV  an 
tenna  produced  121  dB  of 
gain  with  a  gain  density  of 
10.98.  The  officials  said  that 
the  range  produced  slightly- 
higher-thatvaetual  results  for 
short-boom  yagis,  At  any 


rate,  I  was  very  pleased  with 
how  well  the  antenna  per- 
formed, and  I  also  won  a 
prize  for  the  home-brew  144- 
MHz  category. 

Conclusion 

This  antenna  is  not  origi- 
nal in  design;  the  delta  loop 
has  been  around  for  a  long 
while.  The  formulas  I  used 
for  element  size  and  spacing 
can  be  found  in  books  that 
could  be  in  any  ham's  li- 
brary. The  point  I  wanted  to 
make  was  that  I  took  an  old 
TV  antenna  that  was  des- 
tined for  the  trash  can,  did 
some  research,  worked  out  a 
few  design  problems,  and 
built  an  antenna  that  per- 
forms as  well  as  one  costing 
ten  times  as  much  or  more.  I 
learned  some  things  about 
antennas  and  about  prob- 
lems associated  with  VHF 
that  don't  occur  at  HF. 

There  are  plenty  of  un- 
used TV  antennas  in  the  air 
today  with  the  ever-growing 
use  of  cable  services.  As  a 
matter  of  fact,  just  about  a 
month  ago  [  took  down  a  TV 
antenna  for  a  friend,  and  the 
only  fee  was  that  I  got  to 
keep  the  antenna  and  the  30- 
foot  mast  pipe.  I  plan  to 
make  a  seven-element  yagi 
out  of  this  antenna.  With 
just  a  little  looking  around, 
one  old  TV  antenna  can  be 
found  to  turn  into  a  nice 
beam  antenna  for  the  VHF 
or  UHF  bands. 

By  the  way,  the  "han>in- 
space  aficionados'"  have 
probably  already  checked 
out  my  call,  but  for  the  rest 
of  you  who  might  be  reading 
this,  no,  my  call  was  not  one 
of  those  heard  by  Owen  Gar- 
riott  in  the  spacecraft,  Co- 
lumbia. I  was,  however,  able 
to  copy  him  on  two  separate 
passes  across  the  Midwest! 

Not  too  bad!! 


Farts  List 

TV  antenna  S0.00 

Capacitor  50,00 

Machine  screws, 
nuts,  washers,  and 
hose  clamp  £5.00 

Total  S5.00 
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Communications 

2317  V an ce  Jackson  Rd 
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NEW** COUNTY'  64+  +  NEW  COUNTY"  64*  *  # 
COUNTY'  64  COME  WITH  THE  POWERFUL  LOGGING 
FEATURES  OF  CONTENDER  PLUS  H( without  WAZ  & 
DXCCf  /  PLUS  A  SPECIAL  COUNTY  LOGGING 
SYSTEM.  THIS  SYSTEM  TAKES  THE  WORK  OUT 
OF  COUNTY  HECORD  KEEPING. 

OTHER  LOGGING  SYSTEM  AVAILABLE  FROM 
CRUMTRONICS  ARE: 

CONTENDER  PLUS  ll.Cona  disk), , $34,95 

CONTENDER  PLUS  11/ with  USA-CA. 

COUNTY'  64.  1TWO  DISK! . ,  $34,95 

USA-CA  ADO  ON  FOR  CONTENDER  PLUS  II 

KZ  DISKI ♦ .^.  $12.00 

FOR  FREE  FACT  SHEET  OR  TO  ORDER  WRITE: 

CRUMTRONICS  ^ 

SOFTWARE  DIVISION  A. 

P.  O,  BOX  6T87 

FORT  WAYNE.  IN  46895 

COD  ORDERS  CALL  219/745-0350  or  219/485-2718 
CRUMTRONICS  m  our  name  logging  is  our  gams 


commouoke 

-USER  WRITTEN  SOFTWAHE- 

Supporting  COMMODORE  computers  ONLY 

For  over  3  years 

Software  written  by  users,  for  users 

•  GAMES*  UTILITIES*  EDUCATIONAL* 


LWEATOKY  REDlICTlOK  SALE 

*  Please  note:  You  must  menlian  Special  5&te3  Offer  #106  in 
order  to  gel  our  suit  pric*S- 

*  *  *       *  *****  ■<"***  9*30-8*  *     *  *  * 

SOFTWARE 

Our  software  us  arranged  m  to  I  lections,  each  c&ntajning 
Games,  tftilm&s.  and  Educe  uenal.  Out  Commodore  64 
collections  average  ovCI  25  programs  an  eectl  disfc  or  Tape 
collection.  Ou^VIC-^O  col leci ions  averaga  over 50  programs. 


Software  Cott*Ctioni  R&9 

on  DISK!  10-00 

on  TAPE  1  0.00 

*  Please  note  we  are  phasing  out  our  tape  stock 


10  foot  shielded  Serial  Cable 
IS  foot  shielded  Serial  Cable 


10  00 

ib  oo 


Sale 
fl.00 
5,00 


Seta 

8.00 
12.00 


IMKl  Program  Manual  ] 

Fq  r  COM  M  ODO  P  E  64  or  VIC  2  0  software  volumes  1  thl  U  1  2  only. 
55  with  pure  bast  of  5  or  less  c  ptl  Qtriiorid.  S3  with  purchase  of  5-  y 
collections.  Frea  wilb  purchase  oMO  or  more  collections 

lLir*lil  -fj^«  <re«  p*r  cdslar^c^ 


COMAL  STARTER  PAR 

°kif  Reg  $35  00  Sate  SZO-00 
A  4  disk  sei  for  the  begmner  or  programmer 
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HEAD  CLIPS  -  *or  y«r  IIT 

Anrenna  Extension  tor  your  Flubber  Duck.  Wben  using  a  Boom 
Mike- dips  on  head  hand  When- using  a  Speaker  Mike-  clips  on 
back  uf  ball  cap,  As  seen  at  Dayton  65". 
Specify  Boom  Mike  or  Speaker  Mike  version  pnty  $15  frSCh 


i 
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i* 


"When  You  Buy,  Say  73" 
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Shipping  and  Hinging  Clwgtt 

US/Carudiin  Add  $3.  Fweign  OrrJws  Add  S5.  U.S  Funds  Only 

CHECK  WCTa  VISA  &  NIC  ■cco^«i   No  COP"*  or  PO.a 
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ForeiyL  Catalog  r-nquMt  without  pHvrnatn  *n\l  be  sent  &ulk  mail 
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'PUBLIC  DOMAIN*1",  INC 

5025  S.  FLartgeline  Rd..  W    Milton.  OH  45383 

10:00  a.m.  -  5:00  p.m.  EST  —  Mem.  thru  Ft>. 
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CALLBOOKS 


NEW! 

Special  North 
American  Edition 

As  an  added  bonus,  the  1985  U.S.  Callbook 
also  lists  the  amateurs  in  Canada  and  Mexico? 
You  get  the  complete  and  accurate  U.S. 
listings  (prepared  by  our  own  editorial  staff)* 
all  the  usual  up-to-date  Callbook  charts  and 
tables,  PLUS  Canada  and  Mexico.  Now  that's 
real  value! 

The  best  just  got  better! 

Of  course,  Canadian  and  Mexican  amateurs 
are  also  listed  in  the  1985  Foreign  Callbook, 
Don't  delay!  The  great  new  1985  Call  books 
were  published  December  1,  1984, 

Order  your  copies  now! 

Each     Shipping      Total 

nU.S,  Callbook  $21.95    $3,05    $25,00 

□  Foreign  Callbook      20,95      3.05     24.00 

Order  both  books  at  the  same  time  for 
$45.00  including  shipping  within  the  USA. 


Order  from  your  dealer  or  directly  from  the 
publisher.  Foreign  residents  add  $4.55  for 
shipping.  Illinois  residents  add  6%  sales  tax. 


Keep  your  1985  Callbooks  up  to  date. 

The  U.S.  and  Foreign  Supplements  contain 
all  activity  for  the  previous  three  months 
including  new  licenses.  Available  from  the 
publisher  In  sets  of  three  (March  1,  June  1, 
and  September  1)  for  only  $15.00  per  set 
Including  shipping.  Specify  U,S.  or  Foreign 
Supplements  when  ordering.  Illinois  res- 
idents add  6%  sales  tax.  Offer  void  after 
November  1,  1985. 

RADIO  AMATEUR 

ca 

Dept.      & 

925  Sherwood  Dn,  Box  247 

Lake  Bluff,  I L  60044,  USA 


Tel;  (312)  234-6600 


IIdooIc 


INC. 


AEAEAEAEAEAEAEAEAE 

AEAEAEAEAEAE 

AEAEAEAL 


More  Hardware  Features  And 
Performance  Than  Any  Other 
Morse,  Baudot,  ASCII,  AM- 
TOR,  S1TOR,  or  H,F.  Packet 
Terminal  Unit  Anywhere  At 
Any  Price! 

Your  ATIM000'* 
VERSATILITY 

;  ...Pate  ym*  on  ail  digital  modes 

•  Morse/Baudot/ASCiyAMTOR/SiTOR/ 
1 1.  P.  packet  (Software  not  Included) 

•  TTL  1/6  logic  inversion  for  use  with  vir- 
tually any  software 

•  Built  -in  TTI/RS-a:i2/and  loop  Iceyer  I/O 

•  Optional  19  huh  ruck  mount  kit 

•  13  VDC  operation,  110  VAC  adaptor -sup- 


PRECISION 

, .  .Puts*  you  precisely  on  frequency 

•  AU  sliift&,  170  H*  feed  or  O  to  2O0G  Hz 
adjustable 

•  Set   AFSK  output  tones  independently 
from  1000  to  3000  Hz  to  one  Hi 

•  32  poles,  active  filtering 

•  Set  receive  filters  to  one  Hz  accuracy 

•  Set  receive  MAEK  &  SPACE  filters  inde- 
pendently from  1000  to  3000  Hz 

•  €W  filter  adjustable  700  to  2 500 'Has 


PERFORMANCE 

. , ,  Puts  you  ahead  of  all  the  rest 

•  Front-panel  squelch  control 
P  Discriminator-type  tuning  indicator 

•  32  Poles  total  active  filtering 

•  Built-in  4  digit  counter 

•  Twin  full-wave  detectors 

•  D.C.  coupled  automatic  threshold  correc- 
tion 

•  5mV  to  5V  AO€ 

A*k  your  AEA  dealer  for  a  demonstration,  or  send 
for  our  latest  specification  sheet 

Advanced  Electronic 

Applications,  Inc. 

P.O.  Box  C-2160 

Lynnwoori,  WA  98036 

(206)  775-7373 

TELEX: 152571 

AEA  INTL       J>^^  +\\£ 

:eae 

AEAEAEAE 

AEAEAEAEAEAEAE 

EAEAEAEAEAEAEAEAEAE 
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Dr.  Frankenstein's  CB  Beam 

Ravage  the  countryside  with  ten-meter  rf!  Create  your 
antenna  with  refuse  from  the  Citizen's  Band  graveyard. 


Robert  Matthews  KAJfOM 
1910  Aitsvue  Road 
Baltimore  MD  21228 


After  receiving  so  many 
inquiries  and  letters 
from  numerous  countries 
throughout  the  world  asking 
about  the  design  and  dimen- 
sions  of  my  10-meter  an- 
tenna, I  decided  that  it  was 
time  to  write  an  article  and 
reveal  the  facts  about  this 
unique  piece  of  hardware. 
So,  if  you  enjoy  serious  10- 
meter  DXing,  read  on. 


The  10-meter  band  has  al- 
ways been  my  favorite  band 
for  good  DX  contacts.  It  has 
plenty  of  operating  space 

with  its  2  MHz  of  band  spec- 
trum. The  10-meter  band  is 
one  of  the  best  DX  bands 
during  the  peak  sunspot 
cycle,  and  during  low  sun- 
spot  activity  it  offers  very 
good  daytime  DX  propaga- 
tion—provided you  have  an 
adequate  antenna  system. 

If  you're  a  Novice  or  have 
just  upgraded  to  General 
class  and  have  not  yet  de- 
cided which  transceiver  you 
would  like  to  purchase,  10 


Photo  A.  The  CB  to  10-meter  beam. 
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meters  offers  a  possible 
cheap  solution:  working 
QRP  with  a  converted  Citi- 
zens Band  S5B  transceiver 
If  you  do  not  own  one,  they 
can  be  found  at  hamfests  at 
reasonable  prices. 

Living  in  a  highly  popu- 
lated residential  area,  with 
television  Channels  2  and  5 
being  watched  regularly  by 
neighbors,  presented  a  prob- 
lem for  me  with  TV  I  com- 
plaints whenever  I  cranked 
up  the  amplifier  on  10  me- 
ters. Every  effort  was  made 
to  tame  the  TVI  which  my 
amplifier  caused,  but  the 
end  result  was  that  my  signal 
was  overpowering  that  of 
the  television  stations  lo- 
cated forty  miles  away. 

Thinking  of  how  to  in- 
crease my  gain  and  directiv- 
ity for  DX  communications 
on  10  meters  led  me  to  put 
the  amplifier  in  the  closet 
for  a  while  and  concentrate 
on  a  highly  efficient  antenna 
for  my  10-meter  operations. 
Obviously  I  couldn't  erect  a 
monstrous  beam  on  a  small 
residential  lot,  so  whatever 
antenna  I  would  choose  to 
erect  would  have  to  have 
each  element  operating  to 
its  maximum  efficiency. 

The  antenna  I  chose  to 


build  was  a  compromise  be- 
tween two  of  the  leading  di- 
rectional antennas  used  in 
the  11 -meter  Citizens  Band. 
These  two  antennas  were 
manufactured  by  the  Avanti 
Antenna  Company:  the  PDL 
2  and  the  Moon  raker  4. 

I  chose  the  PDL  2  design 
for  my  driven  element  be- 
cause  of  these  factors: 

•  It  is  an  actual  1  Vi -wave- 
length antenna,  claiming  5 
dB  gain  over  a  Vi-wave  di- 
pole. 

•  The  system  is  easily  ad- 
justable with  the  gamma 
rods. 

•  The  PDL  2  offers  vertical 
as  well  as  horizontal  polari- 
zation. 

•  The  end-to-end  length  of 
the  element  is  only  13  feet 

The  reflector  was  of  quad 
design  similar  to  that  which 
is  used  with  both  the  PDL 
and  Moonraker. 

The  two  directors  used 
were  yagi  design  as  used  in 
the  Moonraker  antenna.  The 
use  of  quad  directors  did  not 
show  any  benefits  as  far  as 
gain  or  directivity,  so  the 
yagi-style  directors  from  the 
Moonraker  were  utilized  to 
keep  antenna  weight  and 
size  to  a  minimum. 


Construction 

Both  the  Moonraker  4 
and  the  PDL  2  booms  were 
used.  Assemble  the  three 
Moonraker  boom  sections 
together  to  form  a  total 
length  of  186  inches  end  to 
end.  Do  not  fasten  these  sec- 
tions  until  all  elements  and 
the  mast  mount  are  in  place. 
The  PDL  boom  section  can 
be  joined  to  the  Moonraker 
boom  with  a  wooden  dowel 
or  a  short  (two-foot)  section 
of  1  VI -inch-diameter  alumi- 
num tubing. 

Slide  both  boom  sections 
together  over  the  dowel  (or 
the  tube)  until  they  meet. 
Drill  1/8-inch  diameter  holes 
in  the  ends  of  the  booms; 
drill  a  total  of  six  holes,  three 
for  each  boom  end.  Make 
the  holes  about  1 20  degrees 
apart  and  about  six  inches 
from  the  seam  where  both 
booms  are  joined  together. 
Refer  to  Fig.  1 . 

From  the  short  PDL  end  of 

the  boom  assembly,  mea- 
sure exactly  36  inches  from 
the  end  of  the  boom  Place  a 
mark  at  this  measurement 
with  a  scribe  or  marking  pen. 
With  a  hacksaw,  saw  off  this 
measured  36-inch  piece  of 
boom  section  and  discard  it. 
Now  your  entire  boom 
length  should  be  207  inches 
end  to  end. 

Assemble  the  quad  reflec- 
tor arms  as  per  the  PDL  2  in- 
structions, The  new  length 
of  wire  for  the  reflector  will 
be  a  total  of  442  inches. 
Measure  and  mark  your  wire 
carefully.  This  will  give  each 
side  110.5  inches.  Before 
tightening  the  hose  clamps 
on  the  fiberglass  spreaders, 
make  sure  that  the  quad  re- 
flector is  not  bowed  due  to 
over  tension. 

The  PDL  driven  element 
is  assembled  as  per  the  PDL 
instruction  manual  except 
for  these  minor  changes: 
Measure  the  outer  VS-inch 
aluminum  elements  from 
the  flat  end  in  and  mark  at 
40  inches.  Slide  the  outer 
tubing  Into  the  5/8-inch  inner 
tubing  to  this  mark.  Measure 
all  four  elements  in  this 
manner. 


Next,  the  wire  for  the 
driven-element  assembly 
must  be  measured.  The  wire 
will  have  a  measurement 
end  to  end  of  437  inches. 
This  will  give  each  side 
109.25  inches,  Measure  this 
carefully.  Adjust  for  proper 
tension  as  before  in  the  re- 
flector assembly. 

Now,  from  the  end  of  the 
boom  which  was  sawed  off, 
measure  in  exactly  87 
inches.  Place  a  mark  at  this 
point  and  drill  a  1/8-inch 
hole  in  the  boom.  This  will 
be  used  to  anchor  the  plastic 
hub  of  the  driven  element  to 
the  boom  assembly. 

Temporarily  slide  off  the 
larger  1  %-inch  boom  sec- 
tion from  the  Moonraker  to 
allow  installation  of  the 
driven-element  assembly. 
Now  hold  up  the  boom,  and 
from  the  end  opposite  to  the 
one  sawed,  slide  the  assem- 
bled driven  element  onto 
the  boom,  with  the  globe- 
matching  section  going  on 
first.  Align  the  1 /8-inch  hole 
in  the  boom  with  the  hole  in 
the  plastic  hub  J  secured  the 
plastic  hub  by  using  a 
1  V*  ff  x1/b  sheet-metal  screw. 
Next,  tighten  the  metal  hub 
of  the  globe  section.  When 
all  is  tight,  reinstall  the 
larger  boom  section  which 
was  removed. 

Now,  from  the  sawed  end, 


1/8  in.  SCREWS 


Fig.1>  The  booms  are  joined  together  with  a  section  of 
dowel 


slide  on  the  reflector  and 
align  the  elements  with 
those  of  the  driven  element. 
Tighten  the  hub,  but  make 
sure  you  have  about  half  an 
inch  of  clearance  from  the 
hub  to  the  edge  of  the  boom. 

After  both  elements  are 
aligned,  tighten  all  bolts  se- 
curely. Now  measure  ex- 
actly 26  inches  from  the 
plastic  hub  out  towards  the 
front  Place  a  mark  at  this 
point  on  the  boom.  Next, 
slide  on  the  mast  mount 
from  the  Moonraker  and 
center  it  at  the  marked 
point  Align  the  mast  mount 
with  the  elements  on  the 
boom  and  tighten. 

Next,  assemble  the  two 
Moonraker  directors  as  per 
the  Moonraker  instruction 
manual.  Before  tightening 
the  hose  clamps  to  secure 


the  outer  elements,  label 
one  element  assembly  #1 
and  the  other  assembly  #2. 
Next  with  a  tape  measure, 
set  the  element  length  of  di- 
rector #1  to  195  inches  tip  to 
tip.  If  you  wish  to  retain  the 
vertical  elements,  do  the 
same  with  the  other  two  ele- 
ments on  the  hub. 

If  you  wish  not  to  have 
vertical  polarization,  then 
assemble  the  hub  with  all 
four  of  the  36-inch  elements 
but  use  only  the  two  outer 
elements  in  place  for  the 
horizontal  polarization. 
After  the  tip-to-tip  measure- 
ment of  195  inches  is  made, 
tighten  the  two  hose  clamps. 

Next  slide  the  #1  director 
assembly  onto  the  boom. 
Measuri  ng  it  a  distance  of  56 
inches  from  the  plastic  hub, 
align  the  #1  director  with  the 
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Fig.  2,  Element  spacing. 
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driven  element  and  tighten 
it  securely, 

Assemble  director  #2  as 
per  the  instruction  manual. 
The  tip-to-tip  measurement 
of  this  element  is  192,5 
inches.  Remember,  each 
half  of  an  element  must  be 
the  same  length  as  the  other 
half.  Again,  you  may  add  the 
two  elements  for  vertical  po- 
larization if  you  wish,  keep- 
ing in  mind  that  this  is  only 
an  option,  not  a  necessity. 

Next,  with  a  tape  mea- 
sure, measure  a  distance  of 
65  inches  out  from  the  #1  di- 
rector. Make  a  mark  at  this 
point  with  a  scribe.  Slide  on 
the  #2  director  assembly, 
align  it  with  director  #1,  and 
tighten  it  to  the  boom  at  the 
point  marked, 

Adjustments 

This  completes  the  con- 
struction of  the  antenna  as- 
sembly. Next  comes  the  fun 
part,  adjusting  the  swr+  This 
is  not  really  a  big  chore, 
though.  After  placing  an  swr 


meter  at  the  antenna  and 
signaling  to  my  friend  Gump 
Gardner  to  key  the  trans- 
mitter at  low  power,  the  ad- 
justment produced  a  meter 
reading  of  1 .1  to  1  on  28,600 
MHz.  The  use  of  the  gamma 
rods  really  makes  this  job  a 
pleasure.  (Gump,  by  the 
way,  helped  me  with  the  as- 
sembly, and  also  did  the 
rough  diagrams  for  this  arti- 
cle.) 

The  shack  installation 
was  composed  of  RC-213/U; 
this  cable  has  a  velocity  fac- 
tor of  ,66  and  is  a  good  qual- 
ity coaxial  cable.  The 
distance  from  the  shack  to 
the  top  of  the  tower  was 
measured  along  with  a  few 
feet  for  slack.  The  total  dis- 
tance in  coax  was  made 
in  half-wave  multiples, 
(492x.66)/f  =  half  wave- 
length of  coax  with  a  veloc- 
ity factor  of  .66. 

Now  that  we  have  most  of 
the  hard  work  done,  it's  time 
to  get  into  the  control  seat 
and  see  just  how  well  every- 


one else  on  the  band  can 
hear  us  with  our  new  an- 
tenna; after  all,  isn't  this 
what  we're  really  concerned 
about? 

The  first  station  I  heard 
was  a  CE7.  Report  was  59, 
not  bad  for  only  50  Watts 
output.  Next  I  received  a 
ZL1.  His  report  was  53,  still 
not  bad  for  the  low  wattage 
that  I  was  running.  Next  sta- 
tion to  call  was  a  W7  in  Ari- 
zona; the  report  he  gave  was 
58  and  loud  and  clear  mod- 
ulation. 

Conclusion 

Well,  after  having  my 
converted  CB  beam  up  for 
over  a  year  now,  I  must  say 
that  I'm  pretty  pleased  with 
the  results,  Not  only  is  the 
antenna  working  very  well, 
but  I  am  surprised  when 
many  of  the  hams  I  talk  with 
begin  asking  me  questions 
about  the  construction  of 
my  antenna.  Many  stations, 
especially  the  Europeans, 
send  questionnaires  along 


with  their  QSL  cards,  I  knew 
that  the  antenna  was  work- 
ing well  for  me,  but  I  guess  I 
really  didn't  realize  how 
well  others  were  receiving 
me  and  how  interested  they 
would  be  after  learning  that 
my  output  was  only  50 
Watts  PE  P. 

The  antenna  is  very 
broadbanded:  28,0  through 
29.6  MHz.  The  highest  the 
swr  reached  was  1  »6  to  1 .  An 
amazing  thing  I  discovered 
also  was  that  the  antenna 
had  an  swr  reading  of  1 7  to 
1  on  21 .2  MHz.  The  directiv- 
ity wasn't  as  good  on  1 5  me- 
ters, but  it  amazed  me  to 
have  such  a  low  swr  on  this 
band- 

I  hope  that  this  article  will 
answer  a  lot  of  questions  for 
those  of  you  wishing  to  build 
a  good  beam  antenna  for  10 
meters.  Anyway,  it  just  goes 
to  show  that  you  don't  need 
a  big  amplifier  to  talk  where 
you  want  to  — just  a  darn 
good  antenna.  Good  luck 
and  happy  DXinglB 
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ED.  Any  size,  speed  W7FIZ,  Box  724— 
WG,  Redmond  WA  960734)724.  BNB347 

CABLE  CONVERTERS.  Lowest  price. 
Dealer  inquiries  accepted.  Quantity  dis- 
counts. Free  catalog.  PG.  Video  Corp.,  61 
Gatchell  St.,  Dept.  73.  Buffalo  NY  142 12 

wkmm 

moo  MANY  MICROPHONES  on  your  op- 
erating dea*?  With  the  StSCO  model  612 
mike  control  you  can  now  use  one  micro- 
phone with  several  rigs.  Prices  start  at 
H5.95,  Southern  Instrumentation,  PO  Box 
5097.  Ormond  Beach  FL  32074;  (904J-673- 
1050.  BN835I 

MOVING  TO  CENTRAL  FLORIDA?  Beauti- 
ful QTH .  minutes  from  Disney  World,  2,700 
air-conditioned  square  feet,  lovely  half- 
acre  wooded  lot.  prestigious  neighbor- 
hood- Three  bedrooms,  two  baths,  fire- 
place, sophisticated  ham  snack,  game 
room,  screened  porch,  sun  deck,  separate 
matching  600- square-toot  utility  building 
(ideal  tor  workshop  or  in-law  suite}*  Fur- 
nishings possible.  Includes  180'  Rohn  45G 
construction  tower,  Wilson  5-elemeni 
monobanders  (10,  15,  and  20  meters),  in- 
verted-V  dlpoles  (40  and  SO  meters).  13' 
Earth-station  satellite  system.  Many  other 
amenities.  Superlative  QTH  for  retiring  ra- 
dio amateur.  1175,000,  terms  negotiable. 
For  information,  pictures,  etc..  call  Don 
W4JTK,  (305)-298^116.  or  write  (address 
OK  In  Catlbook}.  (Moving  to  S300,QOO  home 
next  door!)  BNB365 

COMMODORE  64  CW  INSTRUCTOR  PRO- 
GRAM. Generates  CW  on  TV  speaker. 
Random  coda,  keyboard  Input  or  prere- 
corded "CW  Tests/'  Character  speed  and 
spacing  set  independently.  Designed  for 
classes  and  Increasing  code  speed. 
S15. 00— diskette  or  cassette  (specify). 
Dennis  Olver  N7BCU,  22000  S.  Tonya  Gt, 
Beavercreek  OR  97004.  BNB357 

SEPTEMBER  ft  The  43rd  annual  Findiay 
Hamfest,  sponsored  by  the  Findiay  Radio 
Ctub,  will  be  held  at  the  Hancock  County 
Fairgrounds  on  Sunday,  September  8. 
1985,  from  6; 30  am  to  5:00  pm.  Advance 
tickets  are  $300,  MOO  at  the  door.  Cut-off 
for  advance  tickets  is  September  1.  Tables 
are  $6. 00  each.  Outdoor  Hea-market 
spaces  are  £3.00  each.  Talk- in  on  147,75/ 
.15.  For  more  Information,  write  to  the 
Flndray  Radio  Club.  PO  Bo*  587,  Findiay 
OH  45839.  SNB361 


PRIME  SPACE  on  the  classroom  well 
awaits  your  super  QSL  In  return  we  might 
send  you  our  QSL  of  the  Week  Award. 
Send  your  card  today  and  no  matter  what 
you  will  get  hung  in  the  Big  Apple. 
WB2JKJS  Crew  at  Junior  High  School  22 
on  Manhattan's  Lower  East  Side  wants 
your  wallpaper,  BNB362 

HA  MS  WAP  newsletter — send  us  your  free 
ad.  Include  phone.  Buy/sell/trade.  Sub- 
scriber equipment  discounts.  12  issues 
$9.00.  HamSwap.  PO  Box  420171.  Sacra- 
mento CA  95842.  BNB363 

PROGRAMMED  EPROMS  AND  PROMS: 
S2S23/123,  82S126/129  fusible  link.  S6.Q0 
each;  2708,  2716  (  #  5  V),  2732  (  +  5V) 
EPROMS,  59.00  each  postpaid.  Send  cod- 
ing Ust%  hexadecimal  format  to  Douglas 
Hall,  6434  Melts  Street,  Springfield  VA 
22150.  BNB364 

FOR  SALE:  Heath  HW-101  with  power  sup- 
pry.  S225.  HBO  descr ambler  filter  sche- 
matic. $2.00.  Send  an  SASE  to  J,  C,  PC 
Box  6349.  Evansville  IN  47712.  BNB365 

ROHN  TOWERS— wholesale  direct  to 
users.  23%  to  34%  discount  from  dealer 
price.  All  products  available.  Write  or  call 
for  price  Mat.  Also  we  are  wholesale  dis- 
tributor for  Heiia  <  antenna  cable.  Hill  Ra- 
dio, 2503  G  E  Road.  PO  Box  1405, 
Bioomington  IL  61701-1406;  (300^663*2141. 
BNB368 

CIRCUIT  HACKER  WANTED  redesign  and 
build  audio  modification  device  to  specs 
for  voice  and  music.  Pay  for  time  and  ma- 
terials. Boston  area  ideal.  Circuit,  Box 
1064,  Merrimack  NH  03054.  8N&367 

LOWEST  PRICES  for  meters,  switches, 
transformers,  and  power  supplies.  Free 
catalog  for  SASE.  Electronic  Design  and 
Sales,  PO  Box  502,  Columbus  NE  68601, 
BMB368 

BURGLAR  ALARMS-BUSINESS  BOOM- 
ING,  Get  in  now.  Easily  learned.  Terrific 
employment/business  opportunities, 
Starting  information  $2,00.  Security  Elec- 
tronics International,  PO  Box  1456-fl, 
Grand  Rapids  Ml  49501.  BNB369 

ELECTRON  TUBES— Radio  and  TV  types 
75%  off  list  price— huge  Inventory!  Also, 
industrial  types.  Send  for  free  catalog  to- 
day or  cat!  toll-free  (800)-22V5B02  Box  SC, 
Transtetsronics,  lncM  1365  39lh  St.,  Brook- 
lyn MY  11218.  See  our  display  ad  in  inks 
Issue.  BNB370 


NEW!  CW  WORD  COPYING  COURSE 
Easy  to  learn.  Complete.  QSOTrainer 
code  course.  Send*  $16.95  (Indiana  add 
S0.851  Money-back,  satisfaction  guaran- 
tee (less  £2.00  shipping  and  handling). 
Busjnesssize  SASE  gets  free  information. 
AVC  Innovations.  Inc..  Department  7G2* 
PO  Box  20491 ,  Indianapolis  IN  46220-049! 
BNB371 


QPECIAL  EVENTS 


Lis  tings  in  mis  coiumn  am  provided  free  of 
charge  on  a  space-available  basis.  The  tot 
towing  information  should  be  included  in 
every  announcement:  sponsor,  event,  dare, 
time,  place,  dry.  state,  admtsston  chary*  (it 


aflyJL  teefures,  talk-in  frequencies,  and  the 
name  of  whom  to  contact  for  further  informa- 
tion. Announcements  must  be  received  by 
73  Magazine  Py  rhe  first  of  trie  month,  two 
months  prior  to  the  month  in  which  the  event 


takes  piece  Matt  to  Eottoriat  Offices,  73  Mag/ 
azine,  Pine  Si.  Peterborough  NH  0345& 


TRUMANSBUftG  NY 
AUG  24 

The  TCARC  will  sponsor  the  Finger- 
lakes  Hamfest  and  Giant  Flea  Market  on 
Saturday.  August  24,  1985.  at  the  Try- 
mansburg  Fairgrounds.  Route  96.  12  miles 
north  of  Ithaca  NY.  There  will  be  a  52,00 
donation  at  the  gate  (children  under  12  are 


free).  Flea-market  parking  is  11  00.  Indoor 
tables  are  $5,00.  Talk-In  on  .37/ .97  or  .52 
simplex.  For  further  information,  write 
TCARC.  c/o  David  G  Flirui.  866  Ridge 
Road.  Lansing  NY  14882;  (6071-5334297. 


MARSHALL  Ml 
AUG  25 

The  sixth  annua]  Trunk  and  Trailer  Bash 
will  be  held  on  Sunday,  August  25,  1986. 
from  8:00  am  to  3:00  pm,  at  the  Calhoun 
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County  Fairgrounds,  Marshall  Ml.  Dona- 
tion Is  $2.00  per  space  and  tables  are 
$3.00.  Overnight  camping  Is  available  for 
an  extra  charge.  For  more  information, 
contact  CARES,  c/o  Earl  KSUCQ,  110  Per 
rett  Road,  Marshall  Ml  49068;  (616)781- 
5555. 

SEWELL  N J 
AUG  25 

The  Gloucester  County  Amateur  Radio 
Club  will  sponsor  Ham  feat  B5  on  Sunday, 
August  25d  1985,  from  8:00  am  to  4:00  pm, 
at  Gloucester  County  Co E lege,  Sewell  NJ. 
Setup  is  at  7:00  am,  Tickets  are  $2.50  in 
advance  and  $3.00  at  the  gate,  Features  In- 
clude a  f  tea  market  and  displays  of  ama- 
teur-radio and  computer  equipment.  Food 
and  refreshments  will  be  available.  For  in- 
formation or  advance  tickets,  write  to 
GCARC,  PO  Box  370,  Pitman  NJ  08071. 

OK  CORRAL 

TOMBSTONE  AZ 

AUG  31-SEP  2 

Special-event  station  W7GV  will  oper- 
ate from  the  4th  annual  Rendezvous  of  the 
Gunfighters.  on  Labor  Day  weekend,  from 
the  OK  Corral,  Tombstone  AZ  The  OK  Cor- 
ral was  the  site  of  the  shoot-out  between 
the  Earp  and  Cianton  factions  in  1881, 
W7GV  is  the  oldest  active  amateur-radio 
call  in  the  state,  Operations  will  begin  at 
1500  UTC,  August  31,  and  will  run  through 
2200  UTC,  September  2,  Frequencies  will 
be:  S$B— 28680,  21360,  14280,  72S0,  and 
3730;  CW— 21 130,  7130.  and  3730,  A  certif- 
icate will  be  awarded  to  all  who  work 
W7GV,  as  well  as  SWLs  Please  send  a 
large  8-1/2  x  11  SASE  (40  cents  postage) 
to  W7GV,  PO  Box  36032,  Tucson  AZ  85741. 

LABOR  DAV  SAFETY 
AUG  31 -SEP  2 

The  Tri-City  ARC  will  operate  special  - 
event  station  KA1BB  from  the  Waterford 
CT  (-95  weigh  station  to  promote  safe  La- 
bor Day  holiday  auto  travel.  This  event  is 
in  conjunction  with  the  third  annual  Stay- 
Awake  Coffee  Stop  sponsored  by  BSA 
Troop  24  of  Niantic  CT  Mobile  operators 
are  especially  encouraged  to  call,  Opera- 
tion will  be  from  1700  UTC,  August  31, 
1985,  through  2300  UTC,  September  2, 
1985,  on  14.295,  7,245,  and  3.895  MHz 
phone  and  7.130  MHz  CW.  Talk-In  to  the 
coffee  stop  will  be  on  146.52  simplex  and 
CB  channel  19.  QSL  via  Tfi-Clty  ARC,  PO 
Box  686,  Groton  CT  06340.  For  further  in- 
formation, please  contact  Bob  Dargel 


KA10B,  8  Willow  Lane,  East  Lyme  CT 
06333;  (203>-739-8016  or  <203)-446-7325. 

BLOOMINGTON  IN 
SEP1 

The  8th  annual  Blooming  ton  Hamfest 
will  be  held  on  Sunday,  September  1, 1985, 
from  8:00  am  until  2:00  pm,  at  the  147.18/ 
.78  repeater  site,  2335  Vernal  Pike  off  SR 
37  bypass.  Admission  is  $2.00,  Food  will 
be  available.  There  will  be  no  charge  for 
selling;  bring  your  own  table.  For  FCC  VE 
exams,  contact  K9PS  for  details  and  exam 
times.  For  further  information,  send  an 
SASE  to  Bob  Myers  K9KTH,  306  3,  Fair- 
view  Eft,  Blc-omlngton  IN  47401;  (812)-332- 
1105. 

LARAMIE-CHEYENNE  WY 
SEP  6-8 

The  SHY-WY  ARC,  the  University  of  W> 
oming  ARC,  and  the  Northern  Colorado 
ARC  will  sponsor  the  sixth  annual  High 
Plains  Ham  Roundup  on  September  6-8, 
1985,  in  the  Medicine  Bow  National  For- 
est, Yellow  Pine  Campground,  14  miles 
east  of  Laramie,  or  35  miles  west  of  Chey- 
enne, on  Interstate  Highway  80,  Features 
will  include  a  potluck  supper,  swapfest, 
packet-radio  demonstration,  hat-decorat- 
ing contest  for  XYLs  and  YLs.  musical  en- 
tertainment, and  campfire  sTng-elong. 
Th ere  will  be  no  registration  fees  except  a 
modest  Forest  Service  charge  for  camp- 
ers. Talk-In  on  14622/82  and  1 46.25/35. 
For  further  information,  write  to  KOHFIS, 
2204  Vassar  Avenue.  Fort  Collins  CO 
80525, 

WINDSOR  ME 
SEP  7 

The  Augusta  Emergency  Amateur  Radio 
Unit  wilt  sponsor  the  1985  A RRL- sanc- 
tioned Windsor  Hamfest  on  Saturday, 
September  7,  1985,  at  the  Windsor  WE 
Fairgrounds.  Gate  donation  is  $1.00,  and 
camping  is  $3.00  per  night  or  $5.00  for  two 
nights.  There  will  be  a  flea  marketT  pro- 
grams, speakers,  commerciai  distributors, 
light  meats,  and  the  traditional  Saturday 
bean  and  casserole  supper.  Taik-in  on 
146. 22/82.  For  further  information,  contact 
Ron  Dtshman  N1CMZ,  37  Marlboro  Ave- 
nue, Augusta  ME  04330;  (207>623-8351. 

UNIONTOWN  PA 
SEP  7 

The  Uniontown  Amateur  Radio  Club  will 
hold  its  36th  annual  Gabfest  on  Saturday, 


WEATHER 

ONE  OF  YOUR  MOST 
TALKED- ABOUT  TOPICS... 

Why  not  share  with  other  weather  en- 
thusiasts around  the  nation.  Your  weather 
experiences  may  provide  valuable  education 
for  others  who  also  enjoy  out  magnificent  at- 

mosphere! 

Your  *16w 

includes  one  year 

membership  and 

12  New  issues  of 

the  American 

Weather 

Observer. 

Association  of  American 

Weather  Observers 

PO  Box  455  Belvidere.  IL  61008 

Send  for  free  brochure 


September  7,  1985,  on  the  cJub  grounds  k> 
cated  on  the  Old  Pittsburgh  Road,  Just  off 
Rt.  51  and  the  119  bypass,  in  Uniontown 
PA,  Registration  is  $3,00  each  or  2  for 
$5.00.  There  will  be  free  parking,  free  cof- 
fee, and  free  swap  and  shop  with  registra- 
tion. There  will  be  plenty  of  good  food  at 
the  refreshment  stand.  Talk-in  on  147,645/ 
,045  and  144.57M?  For  further  informa- 
tion, contact  UARC  Gabfest  Committee, 
c/o  John  T,  Cermak  WB3DOD,  PO  Box  433, 
Republic  PA  15475;  (412^246-2870. 

BATTLE  OF  LAKE  ERIE 
SEP  7-8 

The  Radio  Association  of  Erie  will  oper- 
ate special-event  station  W3GV  on  Sep- 
tember 7 -S,  19&5,  from  9:00  am  to  9:00  pm 
on  Saturday  and  from  9:00  am  to  5:00  pm 
on  Sunday,  to  commemorate  Commodore 
Oliver  Hazard  Parry's  victory  at  the  Battle 
of  Lake  Erie  during  the  War  of  1&12.  Fre- 
quencies are  7.235  and  14,235  [phone)  and 
7.090  and  14.090  (CW/RT7Y).  For  a  special 
QSL,  send  a  business-size  SASE  to  W3GVr 
380  Young  Road,  Erie  PA  16509.  DX  sta- 
tions use  the  W3  QSL  bureau. 

HANCOCK  COUNTY  OH 
SEPfi 

The  Find  lay  Radio  Club  will  sponsor  the 
43rd  annual  Findlay  Hamfest  on  Sunday, 
September  8,  1965,  from  6:30  am  to  5:00 
pmr  at  the  Hancock  County  {Ohio)  Fair 
grounds-  Tickets  are  $3.00  in  advance  and 
$4.00  at  the  door.  Tables  are  $6.00,  and 
outdoor  flea-market  spaces  are  $3.00. 
Taik-in  on  147.75/.15.  For  more  informa- 
tion, contact  the  Findlay  Radio  Club,  PO 
Box  587,  Findlay  OH  45839, 

WILLOW  SPRINGS  IL 
SEP  a 

The  Bolingbrook  Amateur  Radio  Soci- 
ety will  hold  BARS  Hamfest  85  on  Sunday, 
September  8,  1985,  at  Santa  Fe  Park,  91st 
Street  and  Wolf  Road,  Willow  Springs  IL 
Admission  is  $2.00  in  advance  and  $3.00  at 
the  gate.  Overnight  parking  will  be  avail- 
able. Food  will  be  available.  Talk-in  on 
14733/.93  and  146,52.  For  more  informs- 
tion,  contact  Ed  Wefnstein  WD9AYR,  7511 
Walnut  Avenue,  Woodridge  I L 6051 7;  (312)- 
985^0527, 

MQNETT  MO 
SEP  6 

The  Ozark  s  Amateur  Radio  Society  will 
sponsor  the  4th  annual  Ozark  Amateur  Ra- 
dio Club  Congress  and  Swapfest  at  City' 


7  MILLION  TUBES    fi£ 

Includes  all  current,  ob- 
solete, antique,  hard-to-find 
receiving,  transmitting,  indus- 
trial, radio/TV  types.  LOWEST 
PRICES.  Major  brands  in  stock. 
Unity  Electronics  DepLS 
P.O.  Box  213,  Elizabeth,  NJ.  072D6 


WIREUSS  REMOTE  CONTROL  EXTENSION  SYSTEM 


Control  your  TYRO,  VCR,  or  CABLE 
TV  from  Any  Room! 

Works  on  most  infrared  controlled  devices. 
Immediate  Shipping  —  Wholesale  &  Retail 

satellite     6084932291 


Park,  junction  of  US  Highway  60  and  Mis- 
souri State  Highway  37.  Monett  MO,  on 
Sunday,  September  8,  1985-  There  will  be 
a  swapfest  at  11:00  am  and  a  buffet  dinner 
at  1:00  pm.  No  tickets  are  necessary.  All 
amateurs  and  families  are  welcome.  Talk- 
In  on  146.37/.97  MHz,  146,52  MHz,  and  7.250 
MHz.  For  more  Information,  write  or 
call  the  Ozarks  Amateur  Radio  Society, 
Sox  327,  Aurora  WO  65605;  (417)-678-533u 

GREAT  SALT  PLAINS  LAKE 
SEP  8 

The  third  annual  Great  Salt  Plains  Ham 
Social  (serving  the  Oklahoma-Kansas 
state  line  area)-  will  be  held  on  September 
8,  1985,  at  the  community  building  on  the 
south  side  of  Great  Salt  Plains  Lake.  Free 
Swap  tables  and  refreshments  will  be 
available.  Talk-in  on  147.90A30B  For  more  in- 
formation, eon  tact  Steven  Walz  WA5UTO, 
PO  Box  222,  Cherokee  OK  73728;  {405)^596- 
3487. 

OLD  BRIDGE  NJ 
SERB 

The  Old  Bridge  Radio  Association  will 
hold  its  annual  GBRA  Auction  on  Sunday, 
September  8.  1985,  beginning  at  9:00  am 
(6:00  am  for  sellers),  at  the  Knights  of  Co- 
lumbus Hall  on  Pace  Street,  Old  Bridge  N J 
(seven  miles  south  of  NJ  Turnpike  Exit  9 
on  Route  18}.  Talk-in  on  147J20/J20  and 
146.520  simplex.  This  is  not  a  flea  market. 
For  more  information,  send  an  SASE  to 
WA2JAJ. 

BUTLER  PA 
SEP  a 

The  Butler  County  ARA  will  sponsor  a 
hamfest  on  Sunday,  September  8,  1985, 
from  9:00  am  to  4:00  pm,  at  the  Butler 
Farm  Snow  Grounds ,  Roe  Airport,  Butler 
FW.  Admission  is  $1.00,  with  children  un- 
der 12  going  free.  There  will  be  plenty  of 
parkins;  overnight  campers  are  welcome. 
There  wilt  be  a  free  outside  flea  market;  B- 
ft  tables  will  cost  $5.00.  Talk-in  on  14736/ 
.36.  For  more  information,  contact  Ham- 
fest Chairman,  PO  Bo*  1787.  Butler  PA 
16003. 


QUEENS  NY 
SEP  a 


t/ 


MERRIMAC, 
Wl  53561 


TO  ORDER 
&  INFO 


The  Hall  of  Science  Amateur  Radio 
Club  will  sponsor  a  hamfest  at  the  Hall  of 
Science  Parking  Lot,  Flushing  Meadow 
Park,  47-01  111th  Street,  Corona,  Queens 
NY,  on  Sunday,  September  8,  1985,  from 
9:00  am  to  4:00  pm.  Donation  wMI  be  $3.00 
for  buyers;  $5.00  per  space  for  sellers. 
Taik-in  frequencies  are  144,250  simplex 
link,  223.600  repeal,  445.225  repeat.  For 
[urther  information,  contact  John  Powers 
>AHJ  at  (718)^47-8007  or  Arnie  Schiff^ 

aaJ/VB2YXB  at  (71B)*343-0172. 

MCA 
SEP  10-14 

The  Southern  Counties  Amateur  Radio 
Association,  Ina,  will  again  sponsor  spe- 
cial-event station  K2BR  during  the  Miss 
America  Pageant  week  in  Atlantic  City  NJ, 
from  Tuesday,  September  10, 1985,  to  Sat- 
urday, September  14,  1985.  Frequencies 
will  be  25  kHz  inside  General  phone 
bands,  with  CW  65  kHz  up  from  the  lower 
band  edges.  Novice  frequencies  will  be 
7.125  and  21.250  MHz.  QSL  with  an  SASE 
viaSCARA,  Box  121,  Unwood  NJ  08221. 

JOHNNY  APPLESEEO 
SEP  12*14 

The  Columbiana  County  ARC  will  oper- 
ate special-event  station  N8DKX  on  Sep- 
tember 12-14, 1985,  from  2200  UTC  to  0100 
UTC  each  day,  to  commemorate  the  an- 
nual Johnny  Appleseed  Festival  in  Lisbon 
OH.  Operation  will  be  10  to  20  kHz  up  from 
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the  bottom  edge  of  the  General-class 
phone  bands.  For  a  certificate,  send  a  QSL 
and  an  SASE  to  NBDKX,  6GQS  Camp  Bou- 
levard, Lisbon  OH  44432. 

MICHIGAN  TECH 
SEP  13-22 

The  Michigan  Technological  University 
Amateur  Radio  CJub  will  operate  special- 
event  station  W8YY  on  September  13-22, 
1985,  to  celebrate  the  University's  centen- 
nial and  the  MTUAflC's  golden  anniver- 
sary. Frequencies  are  as  follows:  CW — 
3,745,  7,145,  10.145,  14,070,  and  21.445; 
phone— 1.645,  3,995,  7. 285,  21.445,  and 
144.200;  RTTY— 3.625.  7,095.  and  14,095; 
OSCAR  when  ^n  range.  For  a  commemo- 
rative certificate,  send  QSL  and  a  large 
SASE  to  Debbie  Parmer,  c/o  W8YY,  VU 
Wadsworth  Hall,  MTU.  Houghton  Ml 
49931. 

BEAR  BRYANT 
SEP  14 

The  West  Alabama  Amateur  Radio  So- 
ciety (WAARS)  will  operate  special-event 
station  W4DAT  on  Saturday.  September  14, 
1985,  in  remembrance  of  the  greatest  col- 


lege football  coach  in  history,  Paul  "Sear" 
Bryant.  The  Bear  Bryant  Station  will  oper- 
ate from  the  campus  of  the  University  of 
Alabama  from  1300  UTC  to  2400  UTC. 
Phone  frequencies  will  be  the  bottom  25 
kHz  of  the  General  40-10-meter  phone 
bands.  WAARS  will  a  bo  work  Novices  on 
the  bottom  £5  kHz  of  the  Novice  bands. 
For  further  information,  write  to  the  West 
Alabama  ARS,  PO  Box  1741,  Tuscaloosa 
AL  35403. 

NIAGARA  FALLS  NY 
SEP  14 

The  1985  Ham  O-Rama  will  be  held  on 
Saturday,  September  14,  1985*  at  the  Ni- 
agara Falts  International  Convention  Cen- 
ter, Niagara  FaNs  NY.  General  admission 
will  be  $3.50  in  advance  (before  August  24) 
and  $5.00  at  gate.  Outside  flea-market 
spaces  are  $5.00.  Inside  f  lea-market  tables 
are  $15.00.  Features  include  new-equip- 
ment displays,  computer  displays,  techni- 
cal programs,  FCC  exams,  net  and  asso- 
ciation meetings,  and  the  annual  W2RUF 
memorial  code-prof  id  en  cy  test.  (For  more 
information  about  the  proficiency  test, 
calf  Kevin  WA2FKV  at  (71 6J-&34-3042  after 


6:00  pmj  Talk-in  on  146.31/.91  and  146,52 
simplex.  For  further  Information,  contact 
Nelson  Oldflsld,  126  Greenaway  Blvd., 
Cheektowaga  NY  14225. 

MOUNTAIN  STATE  AWARD 
SEP  14-15 

The  Logan  County  ARC  will  hold  its  fifth 
annual  "Mountain  State  Award'1  expedi- 
tion from  a  West  Virginia  mountalntop  In 
Logan  County  from  1600  UTC,  September 
14, 1985,  to  0200  UTC,  September  15, 1985. 
Phone  operating  frequencies  will  be  ap- 
proximately 25  kHz  from  the  low  end  of  the 
General  80-  and  40-meter  phone  bands,  as, 
propagation  allows.  The  callsign  will  be 
KJBE.  A  handsome  8"  x  10"  certificate 
will  be  awarded  to  all  contacts  submitting 
a  QSL  and  a  legal-size  SASE  to  Robert  T. 
Johnson  W6VEN,  PO  Box  320,  Stollings 
WV  25646, 

USECA 

SEP  14-15 

Members  of  the  Utica-Shelby  Emer- 
gency Communications  Association  will 
operate  two  special-event  stations  from 
1300  UTC  on  Saturday,  September  14, 


1SB5f  to  0400  UTC  on  Sunday,  September 
15,  19S5,  to  celebrate  the  first  air-to* 
ground  public  telephone  service  which 
was  inaugurated  between  Chicago  and 
Detroit  In  1957.  KA8KTV  will  be  on  80,  40, 
20,  15,  and  10  meters,  depending  on  prop- 
agation. CW  will  be  in  Novice  portions 
only,  except  on  20  meters.  KSQLM  will  be 
on  147.18/.78.  A  special  QSL  will  be  sent 
out  to  all  stations  making  contact  with  el- 
ther  of  the  2  stations  on  either  day  using 
any  mode.  A  special  certificate  will  be 
awarded  to  stations  that  make  contact 
with  the  same  station  operator  on  2  differ- 
ent days,  2  different  bands  and/or  2  differ- 
ent modes.  Send  a  large  SASE  to  USECA, 
PO  Box  291,  Utlca  Ml  48087. 

CINCINNATI  OH 

SEP  15 

The  Greater  Cincinnati  Amateur  Radio 
Association,  Inc.,  will  sponsor  its  annual 
hamfest  on  Sunday,  September  15,  1985, 
at  Strieker's  Grove  on  State  Route  128, 
one  mile  west  of  Venice  (Ross)f  Ohio, 
There  will  be  exhibits,  booths,  food  and  re- 
freshments, a  flea  market,  music,  talks,  a 
hidden-transmitter  hunt,  and  a  eensa- 
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"Ham  Hotline'1 
The  Pro  veil  Moneymaker 

The  "Ham  Hotline"  is  a  complete  list- 
ing ofnovin:  amateur  radio  operators 
and  those  who  have  just  renewed  or 
modified  their  FCC  licenses.  These 
ham  enthusiasts  have  proven  to  be  ex- 
cellent prospects  Tor  radio  equipment, 
accessories  and  publications. 

The  Hotline  is  updated  every  two 
weeks  with  an  average  of  8,000  list- 
ings each  month.  Well  even  guaran- 
tee 98%  deliverabiUtyt 

Target  your  sales  efforts  to  your 
most  likely  buyers.  Call  DCC  Data  Ser- 
vice today  and  begin  your  subscrip- 
tion to  the  "Ham  Hotline*',  ,  .  the 
proven  money  maker. 

DCC  Data  Service 

1990  M  Street,  N.W.,  Suite  610 

Washington,  D+C,  20036 

202-452-1419 


Subscription 

73  does  not  keep  subscrip- 
tion records  on  the  premises, 
therefore  calling  us  only 
adds  time  and  doesn't  solve 
the  problem. 

Please  send  a  description 
of  the  problem  and  your 
most  recent  address  label  to: 


73 


far  Radio 
'%ni«i  tours 


Subscription  Dept. 
PO  Box  931 
Farmingdale,  NY  11737 


ATTENTION 

APPLE  USERS: 

Do  you  have  Appleworks?  Have  a  1£8K  He  or  Ite?  Here's 
a  oata  disk  to  be  used  with  the  Appleworks  program,  con- 
taining the  current  DXCC  country  listing  and  their  prefixes, 
IT. U-  &  CO  zones,  and  special  prelixes.  In  addition,  each 
record  includes  thirteen  labesed  data  fields  lo  record  calls 
worked,  dale/time,  modu,  RST.  QSL  status,  and  any  miscel- 
laneous information.  The  tile  can  be  fully  searched,  ordered ■. 
updated,  and  printed  using  Appleworks  How  about  the  WAS 
award?  No  problem'  This  disk  also  contains  a  similar  tile  to 
keep  track  of  states  workeov'confirrned.  Beth  car,  be  developed 
into  an  excellent  logging  die.  And  using  Applework's  selective 
searcn  routines,  you  can  keep  track  ol  5BDXCC,  5BWAS, 
and  WAZ>  58WAZ!  As  a  data  disk,  it  nag  no  copy  protection 
and  can  be  easily  backed-up  The  empty  fifes  occupy  about 
t2K  on  the  desktop  {RAM) 

So  let  the  power  ol  Appleworks  plus  this  data  disk  handle 
the  tedious  record  maintenance  of  DXCC/5BDXGC.  WAS/ 
5BWAS,  WAZ/5BWAZ,  and  spend  your  time  on  the  air!  Just 
$19.95  +  $2.00  s&h.  {Ohio  residents  add  5.5%  for  the  gov. 

SnOr.J      |*flfHe  &  App&waftE.  are  legistertd  ttadamarhs  pi  App4f»  Cxmam  NTS  | 

Eightland  Data 

1066  Eaton 

Mansfield,  OH  .44905 

(419)  886-3807 


AUTHORIZED 

KENWOOD— ICOM 

RADIO  DEALER 


Clarksburg  Phone  (304)  624-5465 

W.  Va.  TOLL-FREE  1-800-352-3177 

24  hr.  NATION  WIDE  TOLL-FREE 

1-800-824-7888,  Operator  885 

fallow  3-5  days  for  return  call) 
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ttonal  air  show.  Admission  and  registra- 
tion will  be  S5.QQ.  For  Information,  contact 
Lillian  Abbott  K8CKI,  317  Green  well  Road, 
Cincinnati  OH  45238. 

NEW  KENSINGTON  PA 
SEP  15 

The  Skyvlew  Radio  Society  will  hold  Its 
annual  hamfest  on  Sunday,  September  15, 
1965,  from  12:00  noon  to  4:00  pm,  at  the 
club  grounds.  Turkey  Ridge  Road,  New 
Kensington  PA  Admission  is  $2.00  ($4.00 
for  vendors).  Taik-in  on  I46.04f.64  end  52. 

PENNSAUKEN  N J 
SEP  IS 

The  South  Jersey  Radio  Association 
will  hold  Its  37th  annual  hamfest  on  Sun- 
day, September  15,  1985,  at  the  Pennsau- 
ken  High  School  on  Hylton  Road, 
Ftennsauken  NJ.  Admission  Is  $2,50  in  ad- 
vance and  $3.00  at  the  door.  Gates  will 
open  at  8:00  am.  Tailgattng  spaces  are 
15 .00  each.  There  will  be  refreshments  and 
food  En  the  school  cafeteria,  TaTk-in  on 
145.29H 44,69,  For  more  information,  con- 
tact  Fred  Holler  W2EKB,  348  Bortons  Mill 
Road,  Cherry  Hill  NJ  08034,  (609^795^0577. 

NEWTOWN  CT 
SEP  15 

The  Candlewood  Amateur  Radio  Asso- 
ciation (CARA)  will  hold  Hs  annual  flea 
market  at  EdmondTown  Hal  I.,  Main  Street 
(Route  6),  Newtown  CT,  on  Sunday,  Sep- 
tember 15,  1985,  from  10:00  am  to  4:00  pm 
(dealers  may  set  up  at  9:00  am).  Admission 
is  $2.00;  tables  are  $7.00;  tailgating  is 
$5.00.  Talk-in  on  147.72M2  or  .52  simplex. 
For  table  reservations,  send  a  check  or 
money  order  to  CAR  A,  PO  Box  143,  Bethel 
CT  06801,  For  further  information,  contact 
Gene  Marino  W1IOH,  Valley  View  Road, 
Newtown  CT  06470;  (203J-426-S852. 


MT  CLEMENS  Ml 
SEP  15 

The  LAnseCreuse  ARC  will  present  its 
13th  annual  Swap  and  Shop  on  Sunday, 
September  15, 1965,  at  the  L'Anse  C reuse 
High  School,  Mt  Clemens  Ml,  from  BlOO 
am  to  3:00  pm.  Tickets  are  $1.00  in  ad- 
vance, $2.00  at  the  door.  Trunk  sates  are 
$4.00  per  space;  tables  inside  are  $6,00 
each.  Talk-in  on  147.69/09  and  146  52.  For 
tickets  or  table  reservations,  send  an 
SASE  to  Maurice  Schietecatte  N6CEO, 
15835  Touraine  Ct.,  Mt  Clemens  Ml  48044; 
(313)286- 1843. 

LITTLE  BROWN  JUG 
SEP  16-19 

The  Delaware  County  (OH)  Amateur  Ra- 
dio Association,  Inc.,  will  operate  Little 
Srown  Jug  special-event  station  WQQLS 
on  Saturday  and  Sunday,  September  18- 
19, 1.985,  from  9:00  am  to  8:00  pm,  from  the 
Delaware  County  Fair,  Frequencies  are 
3860,  7235h  and  14h235  (plus  or  minus).  To 
OSL,  send  an  SASE  to  W8QLS,  c/o  Staff 
Stafford  NJ5F,  5987  Dublin  Road,  Dela- 
ware OH  43015, 

GREENSBORO  NC 
SEP  19-21 

The  Personal  Computer  and  Standard 
Computer  Interfacing  for  Scientific  Instru- 
ment Automation  Workshop,  sponsored 
by  Virginia  Tech,  will  be  held  September 
19-21,  1985,  in  Groan sboro  NC.  The  cost 
is  $450  for  the  three-day  session.  This  is  a 
hands-on  workshop,  with  each  participant 
wiring  and  testing  interfaces.  The  course 
will  be  directed  by  Mr.  David  E.  Larsen  and 
Or.  Paul  E.  Field.  For  more  Information, 
contact  Dr.  Linda  Letfel,  CE.C,  Virginia 
Tech,  Slacksburg  VA  24061;  (703)-96l- 
4848. 


ATTENTION 

SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
Other  companies  or  organizations  with  products  or  ser- 
vices which  we  feel  might  be  of  interest  to  you.  If  you 
prefer  that  your  name  be  deleted  from  such  a  list,  please 
fill  out  the  coupon  below  or  affix  a  copy  of  your  mailing 
label  and  mail  it  to; 


c.w. 


Communications/Peterborough 
73  for  Radio  Amateurs 

P.O.  Box  931 
Farmingdale,  NY  11737 


Please  delete  my  name  from  mailing  lists  sent  to  other 
companies  or  organizations. 

Name 


Address 


Gitv 


State 


_  Zip 
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HOUSTON  TX 
SEP  20-22 

Houston  Ham  Conventions,  Inc.,  will 
sponsor  Houston  Gom-Ventlon  85  from 
Friday.  September  20,  1985,  through  Sun- 
day,  September  22,  1985,  at  the  Stouffer 
Green  way  Plaza  Hotel,  Southwest  Free- 
way (US  59)  and  Ed  toe  Street,  five  miles 
southwest  of  Houston  TX,  Registration 
opens  at  5-00  pm  Friday  night.  Saturday 
hours  are  8:00  am  to  5:00  pm;  Sunday 
hours  are  9:00  am  to  3:00  pm.  Features  in- 
clude an  Indoor  flea  market,  forums,  com- 
mercial exhibits,  alternate  activities,  and  a 
Saturday  night  Texas  BBQ  dinner.  Parking; 
Is  free.  For  more  Information,  cat  I  (713>- 
333-1466. 

GRAND  RAPIOS  Ml 
SEP  21 

The  Grand  Rapids  Amateur  Radio  As- 
sociation will  hold  its  annual  Swap  and 
Shop  on  Saturday,  September  21,  1985,  at 
the  Hudsonville  Fairgrounds,  There  witl  be 
dealers,  an  Indoor  sales  area,  and  an  out- 
door trunk  swap  area.  Gates  wiN  open  at 
8:00  am.  Talk-In  on  146,161.76,  For  more  In- 
formation, write  to  the  Grand  Rapids  Am- 
ateur Radio  Association,  PO  Box  1248, 
Grand  Rapids  Ml  49501 . 

SEBASTOPOL  CA 
SEP  21 

The  Sonoma  County  Radio  Amateurs, 
Inc.,  will  sponsor  its  third  annual  ham-ra- 
dio flea  market  on  Saturday,  September 
21,  1985,  from  8:00  am  to  2:00  pmH  at  the 
Sebastopol  Common Ety  Center,  390  Morris 
Street,  Sebastopol  CA  (S  miles  west  of 
Santa  Rosa  just  off  Highway  12).  This  Is 
the  largest  ham  flea  market  on  the  north 
coast.  Admission  and  parking  are  free.  Ta- 
bles are  $6.00  at  the  door  or  $5.00  in  ad- 
vance. Vendor  setup  starts  at  7:00  am. 
Talk- in  on  146.13^,73.  Features  Include  a 
radio  clinic,  exhibits,  refreshments,  and 
an  auction  at  about  noon.  For  further  infor- 
mation or  tickets,  write  SCRA.  Box  116, 
Santa  Rosa  CA  95402. 


HARTFORD  CT 
SEP  21-22 


\£ 


The  Connecticut  DX  Association  and 
the  Newington  Amateur  Radio  League  will 
celebrate  Connecticut's  350th  anniversary 
by  operating  special-event  station  KW1V 
from  the  grounds  of  the  State  Capitol  in 
Hartford  CT,  on  Saturday  and  Sunday, 
September  21-22,  1985,  on  the  General 
and  Advanced  US  phone  bands.  Operation 
will  be  from  1400  UTC  on  September  21  to 
0100  UTC  on  September  22,  and  from  1400 
UTC  to  2100  UTC  on  September  22.  For  a 
special  QSL  card,  send  a  #10  SASE  with 
39  cents  postage  to  Dave  Rose  KW1V,  13 
Long  Crossing  Road,  East  Hampton  CT 
06424. 

BEREA  OH 
SEP  21-22 

The  Cleveland  Hamfest  and  Computer 
Show  will  be  held  on  Sunday,  September 
22,  1985,  from  8:00  am  to  5:00  pm,  at  the 
Cuyahoga  County  Fairgrounds,  Berea  OH. 
Admission  is  $3.00  in  advance  and  $3.50 at 
the  gate  (under  12  free).  Indoor  tables  are 
S  10.00  for  an  8-foot  space  and  $8.00  for 
each  additional  8-foot  space  (includes  ta- 
ble and  chairs;  set  up  Saturday  12:00  to 
5:00  pm  and  Sunday  from  6:00  am  on).  Out- 
door flea-market  spaces  are  $4.00  each 
(overnight  parking  will  be  available).  Fea- 
tures include  commercial  exhibits,  NASA 
displays,  speaker  programs  on  AM  SAT, 
DX,  packet,  and  FCC,  walk-in  license  ex- 
ams, non-ham  activities,  and  free  parking. 
A  banquet  will  be  held  en  Saturday,  Sep- 
tember 21.  1985,  with  cocktails  at  6:00  pm 
and  a  buffet  dinner  at  7:00  pm,  at  the  Har- 


ley  Hotel  Ballroom,  17000  Bagley  Road, 
Middleburg  Heights  OH  (just  east  of  the  I- 
71/Bagley  Road  interchange).  For  banquet 
reservations,  call  Barbara  Ernest  N8DAD 
at  327-3914.  For  advance  hamfest  tickets 
or  further  information,  write  to  the  Cleve- 
land Hamfest  Association,  PO  Box  93077, 
Cleveland  OH  44101. 

VIRGINIA  BEACH  VA 
SEP  21-22 

The  Tidewater  Radio  Conventions,  Inc., 
is  sponsoring  the  1985  ARRL  Virginia 
State  Convention  and  10th  annual  Ama- 
teur Radio/Computer  Fair  on  Saturday  and 
Sunday,  September  21  and  22,  1985,  from 
9:00  am  to  5:00  pm,  at  the  Virginia  Beach, 
Virginia,  Pavilion.  Advance  admission 
tickets  for  both  days  are  $5,00.  Tickets  at 
the  door  will  be  $6,00.  Flea-market  tables 
will  be  $5.00  for  one  day,  $8.00  for  both 
days.  Featured  activities  include  dealers, 
special  displays,  forums,  computer  equip- 
ment, ARRL  license  exams,  free  XYL 
bingo,  and  movies  for  the  kids.  For  infor- 
mation and  tickets,  write  or  call  Jim  Harri- 
son N4NV,  1234  Littte  Bay  Avenue,  Norfofk 
VA  23503;  (804)587  1695. 

BRAINERD  MN 
SEP  21-22 

The  Paul  Bunyan  Wireless  Association 
will  operate  a  special -event  station  from 
1500  UTC  on  Saturday,  September  21, 
1985,  to  2100  UTC  on  Sunday,  September 
22,  1985,  from  the  Paui  Bunyan  Festival 
near  Brainerd  MN.  Phone  and  CW  opera- 
tion will  he  In  the  lower  part  of  the  Gen- 
eral-class S0-10-meter  bands.  For  a 
commemorative  QSL,  send  an  SASE  to  the 
Paul  Bunyan  Wireless  Association,  PO 
Box  354,  Ffequot  Lakes  MN  56472. 

PEORIA  IL 
SEP  21-22 

The  Peoria  Area  Amateur  Radio  Club 
will  sponsor  Superfest  85  at  the  Exposi- 
tion Gardens,  W.  North  moor  Road,  Peoria 
IL,  on  Saturday  and  Sunday,  September 
21-22,  1985.  Gates  open  at  6:00  am;  the 
commercial  building  will  open  at  9:00  am. 
Admission  will  be  $3,00  in  advance  and 
$4.00  at  the  gate.  Children  under  12  are 
free.  Activities  will  include  amateur-radio 
and  computer  displays,  a  huge  flea  mar- 
ket, FCC  exams  for  all  ciasses  on  Satur- 
day only,  and  a  free  bus  to  Northwoods 
Mall  on  Sunday.  There  will  be  full  camping 
facilities  on  the  grounds.  Talk-in  on  146  16/ 
.76  (W9UVI).  Information  or  reservations 
are  available  for  an  SASE  to  Superfest  85, 
PO  Box  3461,  Peoria  IL  61814. 

YORK  PA 
SEP  21-22 

The  York  Hamfest  Committee  will  pre- 
sent Its  annual  hamfest  on  Saturday  and 
Sunday,  September  21  and  22, 1985,  at  the 
York  Fairgrounds,  State  Route  74,  York  PA, 
Registration  wilt  be  $2.00  on  Saturday, 
$4.00  on  Sunday,  or  $5.00  tor  both  days. 
XYLs  and  junior  ops  under  12  will  be  free. 
There  will  be  a  Saturday-evening  banquet 
($10.00— by  advance  registration  only). 
Tailgating  (10-foot  space)  will  be  $4,Q0^day 
or  $6.00  for  both  days.  Indoor  display  area 
tables  will  be  $5.00  and  up  per  day.  Vendor 
setup  will  be  at  6:00  am  and  registration 
will  be  at  8:00  am  both  days.  For  more  In- 
formation or  reservations,  contact  the 
York  Hamfest,  Box  W,  Dover  PA  17315. 

NEW  BERLIN  IL 
SEP  22 

The  Sangamon  County  Fair  Association 
will  sponsor  the  10th  annual  New  Berlin 
Hamfest  on  Sunday,  September  22,  1985, 
from  7:00  am  to  3:00  pm,  at  the  Sangamon 
County  Fairgrounds  in  New  Berlin  IL  Ad- 
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mission  and  flea-market  setup  is  free  end 
talk  in  will  be  on  146.52  and  146.88.  Food 
and  drink  will  be  aval  table.  The  hamfest 
wifl  be  held  rain  or  shine  For  more  infor- 
mation, contact  A]  Swell  man  K9QFR,  Box 
2.  Pleasant  Hams  IL  62677;  (2!7>62f>i634 

OLD  WESTBURY  NY 
SEP  22 

The  Long  island  Hamfair  will  be  held  on 
Sunday,  September  22.  1965,  at  the  New 
York  Institute  of  Technology,  on  Route 
25A,  Northern  Boulevard,  Old  West  bury 
NY  (1/2  mile  easi  of  Glen  Gove  Road)  Gen- 
eral admission  Is  $3.00.  Wives,  children, 
and  s  wee  I  hearts  9m  free.  There  will  be  a 
$500  charge  per  car  space  for  exhibitors. 
Talk-in  on  146.86.  For  further  information, 
call  Hank  Wener  WB2ALW  at  (516H84- 
4322  (nights!  or  Bob  Reed  WB2DIN  at 
(516}-2214116. 

WOONSOCKET  HI 
SEP  22 

The  Rhode  Island  Amateur  FM  Repeater 
Service,  Inc  ,  will  hold  Its  annual  fall  flea 
market  on  Saturday,  September  22,  1985, 
beginning  at  9:00  am,  at  the  American  Le- 
gion Fairmont  Posl  &5,  B70  River  Street 
Woonsocket  RL  Admission  is  free.  Flea- 
market  spaces  are  £5  00  An  auction  will 
begin  at  noon.  TaiMn  on  .34J.94  and  .52 
simplex.  For  more  information,  contact 
Richard  Fairweaiher  K1KYJ,  127  Sherman 
Farm  Road.  HarrisviHe  Rl  02830;  (40D-566- 

GAINESVILLE  GA 
SEP  22 

The  I2lh  annual  Lamer!  and  ARC  Ham- 
f est  will  be  held  on  Sunday,  September  22, 
1985,  beginning  at  9:00  am,  in  the  Holiday 
Hair  of  the  Holiday  Inn,  Gainesville  GA 
There  win  be  free  tables  and  an  inside  dis- 
play area  for  dealers  reserving  in  advance 
There  is  a  large  parking  lot  for  the  free  flea 
market.  There  will  be  many  activities  and 
a  ladies  country  store.  Novice  through  Ex- 
tra walk  In  exams  will  begin  at  9:00  am 
Talk-in  on  146, 07/. 67,  For  information  or 
reservations,  contact  Paul  Watklns 
W4FDK,  Route  11.  Box  &36,  Gainesville  GA 
30501;  {404)  536*8280. 

WILLIMANTIC  CT 
SEP  22 

The  Naichaug  Amateur  Radio  Associa- 
tion will  sponsor  its  annual  giant  flea  mar- 
ket on  Sunday,  September  22,  V985,  from 
£00  am  to  4:00  pm,  at  the  Elks  home.  198 
Pleasant  Street,  off  Rt  *32,  Willimanttc 
CT  Admission  is  $2.00-  Children  under  16 
wilt  be  admitted  tree.  Advance  reserved  ta- 
bles inside  or  outside  win  cost  £5  00  each: 
at  the  door  they  will  cost  S7  00.  There  win 
be  nam  gear.  CB,  audio,  parts,  surplus 
items,  computers,  plus  much  more  There 
will  be  food  and  drinks  Talk-in  frequen- 
cies will  be  .52  direct  and  147.30J.90-  For 
information,  please  contact  Ed  Sadeski 
KATHR  49  Circle  Drive,  Willimantic  CT 
06226;  (203>456-7Q29  after  4:00  pm. 

WICHITA  KS 
SEP  22 

The  Wichita  Amateur  Radio  Club  wilt 
sponsor  its  annual  hamfest  on  September 
22.  1985.  at  Camp  Hiawatha,  1701  West 
61st  Street  North,  Wichita  KS.  There  will 
be  a  flea  market,  programs,  and  commer- 
cial exhibits.  For  further  Information,  con- 
tact Gary  V  reel  and  NDQT,  1920  S.  Santa 
Fet  Wichita  KS  6721 1. 

ATLANTA  G A 
SEP  27-29 

DXPO  1965  wilt  be  held  on  September 
27-29, 198S,  at  the  Lanier  Plaza  Hotel.  1-65 


and  Monroe  Drive  NE.  Atlanta  GA,  Regis- 
tration will  be  $49.50.  Some  of  the  premier 
attractions  will  be:  John  Devoldere 
ON4UN,  holder  of  5BWAZ  #1  and  author  of 
several  books;  Rusty  Epps  W60AT  of  the 
recent  FOtXX  Clipperton  DXpedition  and 
the  first  presentation  of  Cart  and  Martha 
Henson's  expedition  to  3G1-  For  informa- 
tion or  reservations,  contact  G rover  Mei- 
nert  KC4BX.  720  Starlight  Lane  NE. 
Atlanta  GA3034Z 

ELMIRANY 
SEP  28 

The  Elmira  Amateur  Radio  Association 
will  sponsor  the  tenth  annual  Elmira  Inter 
national  Hamfest  at  the  Chemung  County 
Fairgrounds  on  September  28.  1985,  Gates 
will  open  al  6:00  am  and  the  hamfest  will 
continue  until  5:00  pm.  Tickets  will  be 
available  at  the  gate,  or  in  advance  from 
Steve  ZoFksky,  118  East  8th  Street.  Elmira 
Heights  NY  14903.  Among  the  day's  activ- 
ities will  be  an  outdoor  flea  market,  indoor 
dealer  displays  of  new  equipment,  and 
breakfast  and  lunch  served  on  the  prem- 
ises. For  further  Information,  contact  Don 
Est  us.  42  Maplehurst  Park,  Horse  heads 
NY  14845:  {607)  -73&4B07. 

ANNISTON  AL 
SEP  28 

The  annual  Ann  is  ton  Hamfest  will  be 
held  on  Saturday,  September  28,  1985,  at 
the  Anniston  National  Guard  Armory,  from 
8:00  am  to  3:00  pm  Admission  and  park- 
ing win  be  free.  Coffee  and  doughnuts  will 
be  free  unili  8:30  am.  Alt  tables  are  indoors 
and  are  $5,00  each,  FCC  exams  will  be  ad 
ministered  Talk-in  on  147,64/04  For  fur- 
ther information,  contact  Jim  Vice,  Route 
1.  Box  462.  Alexandria  AL  36250;  (205*820- 
0638, 

SANTA  FE  NM 
SEP  28-29 

The  Northern  New  Mexico  ARC  will 
sponsor  the  Northern  New  Mexico  Ham- 
feat  on  Saturday  and  Sunday,  September 
28-29,  1985.  at  the  all-weather  facilities  of 
Camp  Stoney,  8  miles  east  of  Santa  Fe 
NM.  Licensing  exams  will  be  held  on  Sat- 
urday morning  and  the  aspencade  color 
tour  will  be  held  on  Saturday  afternoon. 
Free  overnight  camping  is  available  (no 
hookups).  From  8:00  am  to  3:00  pm  on 
Sunday  will  be  the  tailgate  flea  market  and 
dealer  displays.  A  hot  dog  lunch  Is  in- 
cluded in  the  admission  price:  $3,75  for 
adults  and  $1. 75  for  children  Talk- in  on  ,52 
and  local  repeaters,  For  more  information, 
send  an  SASE  to  NNMAftC.  Route  3,  Box 
95-15,  Santa  Fe  NM  87501 

GRAYSLAKE  IL 
SEP  28-29 

The  Chicago  FM  Club  will  sponsor  Ra- 
dio Expo  85  on  Saturday  and  Sunday,  Sep- 
tember 28-29,  1985,  beginning  at  9:00  am, 
at  i he  Lake  County  Fairgrounds.  Routes 
120  and  46,  Gray  Slake  IL  The  Ilea  market 
will  open  at  6:00  am.  Admission  {good  for 
both  days)  is  $3,00  in  advance;  $4.00  at  the 
gate-  Reserved  indoor  flea-market  tables 
are  $5.00  per  day;  electricity  Is  $3  00  per 
day.  Features  include  displays  by  manu- 
facturers, seminars,  technical  talks,  and 
alternate  activities.  There  will  be  free  park- 
ing and  overnight  camping.  Talk  In  on 
146.16/78.  For  advance  tickets,  table  res- 
ervations, or  more  Information,  send  an 
SASE  to  Radio  Expo  85,  Box  1532.  Evans- 
ton  IL  80204;  (312)  582-6923- 

SUTT0N  NH 
SEP  20 

The  Connecticut  Valley  FM  Association 
will  hold  Us  9th  annual  hamfest  and  flea 


market  on  September  29.  1985,  at  King 
Ridge  Ski  Area  in  Sutton  NH,  from  9:00  am 
to  5:00  pm.  General  admission  will  be 
$2.00;  dealer  and  flea  market  setup  will 
be  $3.00.  Food  will  be  available  on  the 
premises.  Overnight  camping  will  be  avail 
able  for  self-contained  units  only  (no 
hookups)  Take  Exit  11  off  1-89  Talk -m  on 
148, 76  or  146.52  simplex,  For  more  infer 
maiion,  contact  Francis  Callahan 
KAlBWE,  PO  Box  173,  East  WaiUngfofd 
VT  06742. 

LOUISVILLE  KY 
OCT  4-4 

The  1965  National  ARRL  Convention 
will  be  held  on  October  4-8,  1965,  al  the 
Kentucky  Fair  and  Exposition  Center  (Exit 
12  off  of  i-264).  Louisville.  Kentucky.  Ad- 
mission is  $5.00  in  advance  and  $600  at 
the  door  (12  and  under  are  free),  Features 
Include  a  200,000-square-foot  Indoor  ex- 
hibitors1 and  flea-market  area,  ARAL  fo- 
rums, packet  radio,  AM  SAT,  FCC.  Nat  ton  el 
Weather  Service,  and  alternate  activities, 
For  more  Information,  contact  the  Greater 
Louisville  Hamfest  Association,  PO  Box 
34444,  Louisville  KY  40232;  (502)-368-6857. 

TORRINGTON  CT 
OCT  5 

The  CO  Radio  Ciub  of  Torringlon  will 
hold  its  annual  ilea  market  on  Saturday, 
Oclober  5,  1985.  from  9:00  am  to  3:00  pm. 
at  the  East  Albert  Street  Recreation  Build- 
ing, Torringlon  CT.  Admission  is  Si. 00 
Tailgating  space  is  $5.00  and  dealer  tables 
are  $7.00  each.  Talk-in  on  148,955-  For 
more  information,  contact  Donald  Taylor 
KA1GKJ.  PO  Box  455.  Watertown  CT 
08795 

WARRINGTON  PA 

OCT  5-6 

The  ffcck  Rats  of  the  ML  Airy  VHF  ARC 
cordially  Invite  ail  amateurs  and  friends  to 
the  91  h  annual  Mid- Atlantic  VHF  Conies 
ence  on  Saturday,  October  5,  1985,  at  Ihe 
Warrington  Motor  Lodge.  Route  611,  War- 
rington PA,  and  our  14th  Pack  Ral  Harna* 
rama  on  Sunday.  October  6,  1985,  al  the 
Bucks  County  Drive-In  Theater,  Route  811, 
Warrington  RA.  Admission  to  the  flea  mar- 
ket  Is  $5.00,  with  selling  spaces  $8,00 
each.  The  gates  wJH  open  at  6:00  am.  Ad- 
vance registration  for  the  Conference  Is 
$400-  For  further  information,  write  to 
Hamarama  85.  PO  Box  311,  Southampton 
PA  18986,  or  call  Lee  A.  Cohen  K3MXM  at 
(215^-635-4942 

YONKERS  NY 
OCT  8 

The  Yonkers  Amateur  Radio  Club  will 
sponsor  its   Electronics   Fair  and  Giant 


Flea  Market  at  the  Yonkers  Municipal 
Parking  Garage,  comer  of  Nepperhan  Av- 
enue and  New  Main  Street.  Yonkers  NY,  on 
Sunday,  October  6,  1985,  from  9:00  am  to 
4:00  pm,  rain  or  shine.  Admission  will  be 
$3.00  per  person,  with  children  under  12 
free.  For  sellers,  parking  spaces  will  be 
$700;  bring  tables.  There  will  be  live  dem- 
onstrations an  day  long,  including  ama- 
teur radio,  computers,  mini-theater, 
satellite  TV,  CB  radio,  etc..  and  a  giant 
auction  at  2,00  pm.  There  will  be  unlimited 
free  coffee  all  day.  plus  tree  parking.  For 
more  information,  call  (914)  969-1053. 

COLUMBIA  MD 
OCT0 

The  Columbia  Amateur  Radio  Associa- 
tion will  hold  its  9th  annual  hamfest  at  the 
Howard  County  Fairgrounds  (T5  miles 
west  of  Baltimore.  Just  off  i-70  on  Route 
144,  1  mile  west  of  Route  32)  on  Sunday, 
October  6,  19S5>  from  8:00  am  to  3:30  pm. 
Admission  is  $3.00  (spouses  and  children 
are  free).  Outdoor  tailgating  will  be  $500; 
tables  $6.00.  Fee  for  Indoor  lallgatlng  will 
be  $6.00  if  received  by  September  30  and 
S8.00  after  September  30-  Food  will  be 
available.  TaiMn  on  147.735^.135  and 
146-52-  For  table  reservations  or  informa- 
tion, write  Mike  Vore  W3CCV,  9098  Lamp- 
skin  Lane,  Columbia  MD  21045:  <301>  992 
4953. 

UMAOH 
OCT  13 

The  Lima  Hamfest  will  be  held  at  the  Al- 
len County  Fairgrounds.  Lima  OH.  on  Sun- 
day. October  13, 1986.  Directions:  one  mile 
east  of  1-75,  Exit  125A,  on  Route  309  and 
Route  117.  Advance  tickets  are  S3  00: 
$3.50  at  ihe  door.  Tables  are  $6.00;  half  ta- 
bles S3. 50  For  reservations,  send  an  SASE 
and  check  to  NOARC,  PO  Box  211.  Lima 
OH  45802.  License  exams  will  be  given 
For  exam  information,  contact  NC8F  at 
ihe  above  address. 

WIA75TH  ANNIVERSARY 

The  Wireiess  Institute  of  Australia,  the 
world's  first  radio  society,  will  celebrate 
Its  75th  anniversary  during  1985.  The  WIA 
75  Award  will  be  available  during  the  pe- 
riod from  March  1,  1985,  to  December  31 , 
19B5.  To  qualify,  amateurs  {and  SWLs) 
need  to  contact  (log)  75  members  of  the 
WIA.  A  contact  will  be  valid  only  if  the  WIA 
member's  individual  membership  number 
Is  logged.  No  more  than  30  WIA  members 
may  be  logged  in  any  one  callsign  area. 
Send  a  log  extract  of  the  75  members  con- 
tacted and  $2.00  (Australian)  to  WIA  75 
Award  Manager,  Wireless  institute  of  Aus- 
tralia. 412  Brunswick  Street,  Fit2roy  3065. 
Victoria,  Australia. 


AM  HELP 


I  need  a  service  manual  and  schematics 
for  a  SingerKaertsch  FM-9  service  monitor 
with  an  FG-3  frequency  converter. 

Geoff  Fors  WB6NVH 

PO  Box  2946 

Carmel  CA  93921 

I  need  schematics  and  manuals  for  a 
UHF  Motorola  HT-220  and  VHF  MT  500.  I 
also  would  like  to  contact  someone  who 
has  converted  the  MT-500  to  the  amateur 
bands, 

Ray  Lukasiewicz  WD8RCL 

20810  Al  aminos  Dr. 

Saugui  CA  913&0 


Does  anyone  have  back  issues  of  the 
TAP  newsletter  for  sale  or  copy?  I  will 
gladly  pay  all  costs,  including  shipping. 

Sgt  Al  Mulct  NSHZG 

PO  Box  266 
Lawton  OK  73502-026S 

I  need  a  const  rue  Monacal  I  brat  ion  man- 
ual (with  schematic)  for  a  Sabtronics 
model  2000  DMM,  I  will  pay  copying  cost 
and  postage  Of  copy  It  myself  and  return 
original. 

John  Ruslnko 

38A  Union  Ava. 

Utile  Falls  NJ  07424 
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Marc  f.  Leavey,  M.D,  WA3AJR 
6  Jenny  Lane 
Pikesvilie  MO  21208 

For  the  last  lew  months  I  have  been 
looking  at  several  simple.  Inst  is  cheap, 
ways  to  get  onto  BTTY.  As  with  any  other 
aspect  of  our  hobby,  there  are  alt  kinds  of 
ways  to  approach  any  mode.  This  snows 
access  tor  just  about  any  budget.  This 
month's  column  shall  put  the  cap  on  that 
tine. 

You  see,  t  was  leafing  through  a  medi- 
cal computer  catalog  I  believe  me.  they 
^um^  proliferated)  like  new  antibiotics 
since  the  personal  compuler  Invasion), 
and  I  saw  a  plug  and  cable  listed  tor  more 
than  $25.  Now,  I  knew  that  I  had  seen  that 
assembly  somewhere  else,  so  I  checked  a 
Radio  Shack  catalog,  where  I  saw  the 
same  deal  tor  one-quarter  the  price.  While 
you  may  get  what  you  pay  for  you  don't 
always  have  to  pay  as  much  as  you  think, 
Same  thing  in  RTTY— it  is  not  a  rich  ham's 

The  photo  this  month  shows  one  place 
to  pick  up  bargains—  at  a  local  ham  feet 
This  photo  is  from  the  Greater  Baltimore 
Hamboree  and  Compuierfest,  sponsored 
by  a  local  club  here  in  Baltimore,  and  is 
representative  of  many  other  such  gather- 
ings throughout  the  amateur  community. 
Want  to  get  on  radioieletype?  Wandering 
through  the  aisle  one  could  find  an  older, 
very  reliable  Teletype11  machine  lor  twenty 
to  fifty  dollars.  Any  number  ol  slabie  CW 


transmitters,  the  type  that  was  popular 
with  the  Novice  crowd  years  ago.  were 
also  aval l able.  A  Globe  Chief,  Viking,  or 
one  of  the  Heath  series  is  almost  always 
around,  often  for  a  song.  Add  a  receiver, 
unless  you  have  one  (you  are  a  ham.  aren't 
you?},  and  you  could  be  on  RTTY  for  under 
a  hundred  bucks!  Rich  man's  hobby?  Like 
fun! 

To  get  that  transmitter  on  FSK.  you 
could  use  the  AFSK  circuit  published  here 
two  months  ago,  if  it  is  a  stable,  wetl-fil- 
tered  sideband  rig.  However,  the  older  CW- 
onty  transmitter  run  by  an  internal  or  ex< 
tern  a  i  vfo  (variable  frequency  oscillator) 
requires  a  different  tack.  My  favorite  ver- 
sion of  the  venerable  shift-pot  circuit  is 
shown  In  Fig.  1,  This  simple  tittle  circuit 
remains  the  quickest  way  to  get  a  trans- 
mitter onto  FSK  and  still  costs  only  a  few 
dollars,  even  if  you  have  to  buy  all  the 
paits! 

Oh,  when  you  go  looking  for  machines, 
you  may  be  confused  by  the  designations 
given  to  them.  The  most  popular  teleprint- 
ers were  produced  by  the  Teletype  Corpo- 
ration and  bear  a  numerical  model  number 
as  their  identifying  name-  To  help  you  out, 
the  Model  12  is  the  earliest  machine  you 
are  likely  to  see.  It  is  an  old  workhorse,  Is 
limited  to  45.45  baud  (also  called  60  words 
per  minute  or  60  speed),  and  like  all  ol  the 
"five-lever  machines  I  witl  mention,  uses 
a  five-bit  Murray  code,  with  one  start  and 
1.42  stop  bits.  The  Model  15  page  printer 
Is  the  most  common  printer  seen  and  can 


47K 
2H 


Cat  h o d e     of 
YFO    Tube 

— I 


S*   3-  12pF 


KYBD     ^ 


25K 


2.  5ilH 


1N27Q 


Fig.  1.  Shift-pot  BTTY  transmit  circuit. 


The  outside  ties  market  area  at  the  Greater  flaJfimo/e  Hamooree  and  Cornputertest 


run  75  speed  with  the  proper  gearing.  The 
next  most  popular  configuration  com- 
bines a  Model  15  page  printer  with  a 
Model  14  reperforator  and  transmitting 
distributor  and  cans  the  whole  oemisch  a 
Model  19.  Next  up  the  line  is  the  Model  28, 
which  is  an  integrated  unit  capable  of 
communicating  at  100  wprn,  along  with  60 
and  75.  The  most  modem  Murray  machine 
you  are  likely  to  see  is  the  Model  32,  which 
is  the  Murray  version  of  the  popular  ASCII 
Model  33  machine.  I  will  also  note  that 
there  is  a  hght-duty  machine,  the  Model 
26,  which  will  occasion  ally  surface,  but 
most  amateurs  tend  to  avoid  II  like  the 
plague. 

Teletype  machines  that  use  the  ASCII 
character  set  lhal  are  likely  to  pop  up  on 
the  surplus  market  are  the  Models  33  and 
35.  The  Model  33  is  the  Common  computer 
workhorse,  sort  of  the  Model  15  Of  the 
computer  set,  and  Is  seen  in  a  variety  of 
interfacing  configurations.  The  Model  35 
is  an  ASCII  version  of  the  Model  20  and  Is 
Just  as  reliable.  Both  ol  these  machines 
are  normally  configured  as  110-baud  7-bit 
ASCII  machines,  with  one  start  and  one 
Stop  bit, 

I  am  often  hesitant  to  recommend,  or 
even  mention,  commercial  enterprises 
and  outlets  tor  RTTY  equipment.  However, 
several  readers  have  passed  along  one 
name,  so  I  shall  pass  It  to  you,  with  my 
usual  cav&at  emptor.  For  many  years, 
Typetronlcs,  In  Ft.  Lauderdale,  Florida, 
has  been  a  source  for  hard -to  get  RTTY 
parts.  Ranging  from  complete  printers  lo 
levers,  gears,  and  cogs,  all  the  way  to 
manuals.  It  would  seem  that  this  Is  one 
place  to  at  least  investigate,  I  have  not 
seen  a  catalog  In  quite  a  while,  ao  I  don't 
know  what's  new  (here,  but  for  those  of 
you  who  have  been  asking  where  to  get  a 
keytop  or  function  lever,  this  may  just  be 
the  place.  Drop  them  a  note  at  Typetron- 


lcs, Box  8373,  Ft.  Lauderdale.  Florida 
3331Q+  and  be  sure  to  tell  them  that  you 
read  about  them  in  'RTTY  Loop," 

As  always,  I  have  been  enjoying  your 
letters  and  E-Mail,  via  CompuServe,  over 
the  past  month.  I  have  been  trying  to  get 
better  at  answering  each  and  every  one  as 
soon  as  possible  M  you  have  sent  me  a 
question  on  CompuServe,  you  should 
have  a  reply  within  a  few  days.  Letters 
take  me  a  bit  longer,  but  If  more  than  a 
month  has  elapsed,  one  of  three  things 
has  happened:  You  did  not  send  In  a  self - 
addressed  stamped  envelope,  the  postal 
service  screwed  up  on  one  side  or  the 
other,  or  I  am  holding  the  letter  for  more 
information  or  assistance.  Send  another 
note  tf  you  think  it's  been  too  long— 
there's  always  the  outside  chance  thai  the 
dreaded  fourth  possibility  has  taken 
place— your  letter  is  lost  on  my  desk! 
Once  again,  send  your  letter  to  the  ad- 
dress  above,  or  E-Mail  on  CompuServe  to 
me  at  ppn  75036,2501, 

Yes,  the  reprint  series  Is  alive  and  well 
There  are  now  seven  or  eight  in  the  series, 
with  more  being  added  when  I  get  the 
time.  Feel  free  to  send  a  self -addressed 
stamped  envelope  for  the  latest  list,  even 
It  you  have  requested  one  before— I  know 
It  changes! 

Your  input  on  various  computer  RTTY 
programs  has  been  most  grail  tying.  We 
will  start  next  month  with  a  review  of  all 
you  have  related  on  one  computer  type 
and  move  on  monthly  to  cover  them  all 
No,  what  I  say  will  not  be  cast  In  concrete, 
so  If  you  disagree  with  the  findings  re- 
lated, let  us  hear  from  you,  we  will  all  ben- 
efit. What  s  that  you  say.  which  computer 
will  we  cover  first?  Well,  the  answer  is  ob- 
vious from  previous  columns,  I  think,  but 
IF  you  can't  figure  It  out,  I  guess  you  will 
have  to  wait  for  the  next  issue  of  73  and 
find  the  answer  right  here  in  "RTTY  Loop/' 


UN! 


John  Edwards  Kf2U 

POBox  73 

Middle  Village  NY  1 1379 

SOLID-STATE  STICKLERS 

it's  hard  to  believe  how  solid-state 
devices  have  changed  our  way  of  life. 
I'm  writing  this  column  on  a  microproces 
sor-dnvan  computer  while  listening  to  a 
transistorized  radio.  My  office  has  an 
LED-type  clock  and  a  microprocessor- 
equipped  printer,  answering  machine. 


television,  calculator,  and  telephone.  After 
I  finish  writing  for  the  day.  VH  probably  go 
for  a  sptn  in  my  car,  which  features  a  solid- 
state  ignition  system  and  its  own  on- 
board microprocessor  that  controls  the 
vehicle's  performance  and  fuel  economy, 

As  I  explained  last  month,  when  1  first 
got  into  ham  radio  tubes  were  every- 
where. Today,  you  can't  find  a  rig  of  any 
sort  that  doesn't  come  chock  full  of  mys- 
terious little  black  and  silver  blocks  wrth 
dozens  of  mysterious,  silver-  o?  gold- 


plated  leads.  Of  course,  you  also  can't 
find  a  rig  of  any  sort  that  was  built  in 
America.  But  that,  as  they  say,  is  another 
story. 

Anyway,  with  solid  state  components 
dominating  our  hobby  and  lives  to  the  ex- 
tern they  do,  its  about  time  '"Fun!"  de- 
voted a  column  10  these  devices.  Here 
goes. 

ELEMENT  1 
MULTIPLE  CHOICE 

It  In  a  TTL-type  Circuit,  the  multiple-diode 
duster  of  the  diode-transistor  logic  circuit 
■s  replaced  by  a: 

1)  tube 

2)  multiple-emitter  transistor 

3)  single-emitter  transistor 

4}  grounded -emitter  transistor 


2)  A  silicon-oont rolled  rectifier  is  also 
known  as  a 

1)  GPU 

2J  logic  chip 

3}  tnec 

4J  thyrtstor 
3}  Which  of  the  following  is  not  a  liquid 
crystai  fcype? 

1)  nemahc  liquid-crystal 

2)  smectic  liquid-crystal 
3}  isotropic  liquid-crystal 
4)  calcified  liquid-crystal 

4)  How  marry  bits  of  memory  does  a  16-bit 
memory  chip  mally  have1 

11  16,000  bits 

2J  15,834  bits 

3}  16,384  bits 

4}  1631  bits 
5}  Selenium  rectifiers  were  tirst  devel- 
oped around: 
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1) 


1)  I860 

2)  1910 

3)  1930 

4)  1960 


ELEMENT  2 

TRUE-FALSE 

True 

A  unen©  detector   

was  an  early  kind  of 
semiconductor  dl- 


Faise 


2J  An  LEO  is  a  type  of 
transistor 

3)  Field-effect  transis- 
tors were  developed 
before  bipolar  tran- 
sistors, 

4)  TTL  chips  require  a 
12  volt  power  supply, 

5)  CMOS  RAM  Is  usu- 
ally nonvolatile 

6)  Flip-flops  are  logic 
devices, 

7)  Linear  iCs  are  digital 
devices. 

8)  Blue  LEDs  are  fairly 
common 

9)  A  klystron  Is  a  type 
of  microwave  Iran- 
si  stor. 


10)    Tin  is  a  semiconduc- 
tor material 


ELEMENT  3 
MATCHING 

Match  the  solid-state  device  in  Column 
A  with  the  description  in  Cotumn  B. 
Column  A  Column  B 

1)  6602  A)    Small-signal  PNP  tran- 

sistor 

2)  1N34A        8)    Large-signal  PHP  tran- 

sistor 

3)  2N1491      Cl    Motorola  16-bit  micro- 

processor 

4)  2N5461       D>    Small-signal  NPN  tran 

sistor 

5)  66000  E.«     IGFET 

6)  2N406         F)     MOSFET 

7)  40600         G)    Motorola  8-blt  micro- 

processor 
81  2N441        hj    Semiconductor  diode 
9)  MPF122     I)      PJFET 
t0)  2N706A      J)     N  dual-gate  FET 

K)    Large-signal  NPN  tran- 
sistor 

ELEMENT  4 
FILL  IN  THE  BLANK 

1)  CMOS  stands  tor metal-oxide 

sem  ic  on  due  t  or . 


.read-only  mam- 


2)  PRO M  stands  for 

ory. 

3)  An  avalanche  diode  is  used  at   - 
frequencies. 

4}  The  region  in  a  semiconductor  that  has 
an  abnormally  high  resistance  level  is 

called  the layer. 

51  The  development  of  a  transverse  elec- 
tric field  in  semiconductor  material  is 
called  the effect. 

THE  ANSWERS 

Element  t: 

1—2.  2—4,  3^-4,  4—3,  5—3. 

Element  2- 

T-*True      A  crystal  detector. 

2  — False     Diode,  as  In  light-emitting 
diode. 

3—  False     It's  the  other  way  around. 

4 — False     Five  volts. 

5— True      That's  why  It's  often  used  In 
portable  computers, 

6— True       Used  as  counting  devices  In 
computers. 

7— False     They  respond  to  analog  sig- 
nals. 

8— False     They  are  d  iff  Ecu  If  and  expen- 
sive to  make. 

9— False     A  klystron  is  a  tube. 
10— True      Along  with  selenium,  boron, 
germanium,  and  Diner  ele- 
ments. 


Element  3: 

1-G,  2— Ht  3— K,  4^1,  5~Ct  6- A,  7— J, 

8-B.  9-FT  10— D. 

Element  4: 

1  —complementary 

2 — programmable 

3— microwave 

4— barrier 

5— Hall 

SCORING 

Element  1: 

Five  points  for  each  correct  answer. 

Element  2: 

Two  and  one-haif  points  for  each  correct 

answer. 

Element  3t 

Two  and  one-half  points  for  each  correct 

answer. 

Element  4: 

Five  points  for  each  correct  answer 

How  did  you  do? 

1-20  points— Your  brain  Is  probably 
solid-state 
21-40  points— Hooray  for  the  age  of 

tubes 
41-60  points— Have  built  a  codeoscif 

later  kit 
61-80  points— Replaced  your  CRT  with 
an  LCD 
81-100  points— Cold  to  the  louch 


E  MY  GUEST 


HIDING  BEHIND  20  KHZ 

if  the  League" s  Board  of  Directors  had 
ever  envisioned  the  furor  that  their  en- 
dorsement of  a  2-meter  repeater  band  plan 
has  brought  about,  I  doubt  if  they  would 
ever  have  given  the  plan  their  blessing. 
But  hindsight  Is  wonderful,  and  what's 
done  Is  done. 

In  a  way,  the  Board  did  those  Involved  In 
the  coordination  of  2-meter  repeaters  a  fa- 
vor For  years,  there  had  been  a  definite 
adversarial  relationship  between  the  pro- 
ponents of  two  different  forms  of  15-kHz 
plans,  but  thanks  to  the  ARHL  Board, 
there  was  a  new  official  kid  on  the  block. 
He  was  bom  in  1978  In  Seattle,  Washing- 


Guest  Editorial  by  Sill  Pasternak  WA6ITF 


ton,  and  nobody  gave  him  the  slightest 
chance  of  survival  if  he  ventured  away 
from  this  retreat  surrounded  by  the  Cas- 
cade Mountains,  But  the  kid  did  escape. 
First  he  went  east  to  Michigan,  then  south 
to  Texas  and  Alabama.  Now  he  has  put  his 
two  cent's  worth  Into  the  way  things  are 
done  In  western  Pennsylvania  and  Geor- 
gia. Rumor  has  It  that  he  Is  also  heading 
west  to  Hawaii.  Well,  the  kid  Is  making  a 
bit  of  a  name  for  himself,  but  In  the  pro- 
cess he  Is  giving  ths  15-kHz  folks  a  chance 
to  evade  the  real  issue:  How  many  repeat- 
ers Is  enough  on  2  meters? 

Ths  20-kHz  issue  came  at  just  the  right 
time  So  much  attenUon  is  being  paid  to  It 


that  little  attention  Is  going  elsewhere. 
After  all,  this  20-kHz  thing  is  a  threat  to  (he 
status  quo!  We  can't  have  that. 

m  the  big  cities  there  are  more  useless 
and  unused  "ego  boxes"  per  square  Inch 
than  can  be  found  anywhere  else  in  the 
world,  According  to  the  ARRL  there  are 
now  almost  6000  repealers  operational  on 
2  meters.  Not  paper  boxes,  but  repealers 
with  actual  hardware  thai  goes  "ker- 
chunk" in  the  night.  Thais  a  heck  of  a  lot 
of  repeaters  for  any  one  band  and  in  any 
one  country!  And,  you  might  think  that 
6000  would  be  enough,  right?  Wrong!  If 
trends  continue,  we  could  hit  the  7000 
mark  within  a  year  or  two.  The  question  is, 
do  we  want  to  have  7000  repeaters  on  two 
meters?  Is  it  a  record  we  can  be  proud  of, 
or  one  that  shows  our  Inability  to  be  effi- 
cient In  the  use  of  spectrum  for  Interfer- 
ence-free communication?  Surely,  4,  5,  or 
6  machines  all  on  the  same  channel  and 
serving  the  same  geographic  and  demo- 
graphic area  cannot  be  said  to  be  prpvid 
ing  Interference-free  servlcel 


Soh  coordinators  out  there  in  toy  land, 
keep  playing  your  silly  game  as  though  It 
really  had  mean  inc.  Keep  up  the  facade  of 
bemc  nied  about  tne  20-kHz  schism.  It's 
the  best  excuse  yef  for  not  solving  your 
problem  of  overcrowding  that  was  brought 
/our  way  by  submitting  your  will  to  the 
ego  of  others.  Keep  looking  for  nooks  and 
crannies  in  which  lo  put  yet  another  "ego 
box."  You  may  be  able  to  keep  running 
from  the  inevitable  for  another  few  weeks 
or  months,  but  one  of  these  days  you  will 
ha^e  to  say,  "No!  We  have  no  more  room!" 
Then  what?  Will  you  have  the  fortitude  to 
do  It,  or  will  you  simply  steal  away  Into  the 
night  like  so  many  before  you?  15  kHz  ver- 
sus 20  kHz  isn't  the  real  Question.  Doing 
what's  needed  is,  even  if  it  means  saying, 
"No"  to  your  closest  friend,  Only  then  will 
frequency  coordination  of  repeaters  have 
any  meaning  in  amateur  radio, 

Bill  Pasternak  WAGiTF  is  the  Network 
Director  for  West! ink  and  a  frequent  con 
tributor  to  73, 


ETTERS 


TVI  TERMINATED 


To  Bradley  Wells  KR7L 

I  wanted  you  to  know  that  your  article 
("Wrap  Up  TVT"  November,  1984)  helped 
solve  a  very  troublesome  TVI  problem  that 
began  when  a  next-door  neighbor  in- 
stalled a  new  TV  antenna  which  used  a 
coaxial  transmission  line. 

low-pass  and  high-pass  filters  cut  the 
interface  down  to  a  minor  herringbone  ef- 
fect when  I  operated  on  20  meters  but 
were  of  no  help  In  correcting  a  front-end 
overload  problem  when  I  transmitted  on 
40  meters, 

I  suspected  my  vertical  antenna,  so  I 
erected  a  dipole  under  the  eaves  of  my 
house,  some  60  feet  from  the  receiving  an- 
tenna, and  with  my  entire  house  between 


the  dipole  and  the  TV  system.  The  blank- 
ing persisted. 

Today  I  Installed  an  ft  choice  made  from 
a  discarded  TV  yoke  and  several  turns  of 
coax  as  your  article  suggests.  The  neigh- 
bor now  reports  minimal  to  no  interfer- 
ence regardless  of  which  antenna  I  use  tor 
transmitting! 

Incidentally,  I've  never  had  a  bit  of  trou- 
ble with  any  of  the  four  TV  receivers  used 
In  my  house,  all  of  which  are  fed  with  300- 
Ohm  line. 

Carl  Steavenson  KflWZ 
Sylmar  CA 


LADDER-LINE  LOVER 


] 


I  very  much  enjoyed  "So  Why  Do  They 
Call  it  Wifeless?"  In  the  March,  1985  Is- 


sue. I  have  been  using  this  antenna  and 
preaching  its  virtues  ever  since  reading 
"The  Easy  Way"  by  WB5IIR  two  years  ago 
Surprisingly.  1  have  encountered  cons  id 
erable  hostility  to  the  idea  and  on  occa- 
sion have  been  dismissed  with  comments 
like,  "why  don't  you  just  use  coax  like 
everyone  else?"  or  "tuners  are  no  good," 

Tne  article's  breakdown  of  wavelength 
multiples  for  10,  15,  20.  and  40  meters 
when  feeding  an  80-meter  half-wave  di- 
pole is  correct  except  for  that  oddball  ham 
band,  16  meters  (which  is  really  only  14 
meters  long).  For  an  antenna  length  of  126 
feet,  a  21,225-MHz  signal  is  about  2.7 
wavelengths,  not  3  wavelengths.  That  hap- 
pens because  15  meters  Is  an  odd  multiple 
of  the  others,  a  delightful  fact  which  al- 
lows us  to  feed  a  15-meter  signal  to  a  40- 
meter  dipole  through  low-impedance 
coax.  But  the  real  magic  happens  when 
we  change  to  high- impedance  feedl  ine,  for 
then  we  can  feed  all  signals  to  one  an- 
tenna. 

In  my  installation  I  have  avoided  using 
an  antenna  length  which  is  resonant  on 
any  of  the  ham  bands,  not  because  I  don't 
tike  the  very  low  feed  point  impedance  at 
(he  primary  frequency,  but  because  I  don't 


like  the  very  high  feedpomi  impedance  at 
even  multiples  of  the  primary.  For  exam- 
ple, a  66-foot  cent  erf  ed  dipole  offers  less 
than  100  Ohms  of  feedpoint  impedance  to 
a  40-meter  or  15-meter  signal,  but  5.000  to 
10,000  Ohms  to  a  20-meter  or  10-meter  sig- 
nal. By  cutting  my  antenna  away  from  res- 
onance, I  only  have  to  deal  with  feedpoint 
impedances  of  about  1,000  or  so  Ohms, 
which  my  twin  lead  and  simple  tuner  can 
easily  handle.  How  far  away?  A  tew  feet 
will  do.  The  only  concern  is  to  avoid  even 
multiples  of  8  feet  or  11  feet  in  order  to 
avoid  high  feedpoint  impedances  on  some 
frequencies.  As  always,  odd  multiples  are 
okay. 

Any  antenna  longer  than  %  wavelength 
can  be  made  to  resonate  with  acceptable 
efficiency,  so  1  have  chosen  70  feel  for  my 
QTH.  That  length  is  just  a  little  longer  than 
%  wavelength  of  SO  meters,  is  not  an  even 
multiple  of  8  or  11  teat,  tits  between  two 
trees,  and  has  provided  me  with  excellent 
contacts  on  10  through  80  meters  Simi- 
larly, 36  feet  would  work  nicely  on  10 
through  80  meters  In  situations  where  70 
feet  isn't  practical.  A.  big  bonus  is  that 
MARS  and  CAPS  signals  can  be  transmit- 
ted by  those  so  authorized,  and  the  plea- 
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sures  of  shortwave  listening  are  ore  ally 
Increased  by  using  a  tuned  antenna, 

Scott  ti  Kelcher  KF4FJ 
Miami  FL 


■4 


160  METER  MIDGET 


Since  publication  of  my  article  describ- 
ing a  horizontal  loop  antenna  for  40  me- 
ters {"A  Space-Saver  Seven  Megger/' 
January,  1985.  papa  **).  ■  have  discovered 
that  the  antenna  will  work  on  160  meters. 
I  believe  thai  tine  coax  transmission  line 
transforms  the  impedance  of  me  loop  at 
about  1850  kHz  to  approximately  50 
Ohms,  i  conducted  an  experiment  in 
which  I  measured  the  vswr  (voltage-stand- 
ing wave  ratio)  of  (be  antenna  at  the  trans 
miner  end  of  the  transmission  tine,  first 
with  the  original  transmission  line  which 
is  about  SO  feet  long,  and  again  with  an 
additional  40  feet  ol  transmission  line 

The  antenna  Is  rather  narrowbanded 
and  the  addition  of  40  feet  of  transmission 
line  reduced  the  minimum  vswr  from  t,£l 
10  1.0:1  and  supports  my  theory  that  the 
transmission  line  is  indeed  acting  to 
change  the  impedance  of  the  loop  to  a 
value  of  about  50  Ohms. 

This  Is  definitely  not  a  OK  antenna,  but 
from  my  Ohio  location  I  have  worked  a 
number  ol  stations  in  the  recent  1 60-meter 
contests.  Several  of  these  stations  were 


as  far  away  as  Florida  and  Oklahoma— 
not  too  bad  for  a  midget  160-meter  an- 
tenna, most  of  which  ts  only  about  eight 
feet  off  the  ground! 

H.H.  Hunter  WBTYX 

Columbus  OH 


FIELD  DAY  a5 


The  subject  of  Field  Day  came  up  at  the 
weekly  meeting  of  Ihe  Friday  Amateur  Ra- 
dio Technical  Society  (FARTS),  t  suppose 
it  doesn't  make  any  difference  who 
brought  it  up.  but  it  sure  caused  a  lot  of 
stares  in  the  Beaver  Brook  Yacht  Club 
(alias  Mac's  Place]  in  Keene,  New  Hamp- 
shire. 

After  much  discussion,  the  majority  of 
the  membership  decided  it  was  time  for 
another  maximum  {or  was  it  minimum?} 
effort,  Since  there  were  no  volunteers  to 
chair  the  Field  Day  Committee,  the  mem 
bershlp,  in  its  truly  democratic  way,  de- 
cided that  the  officers  should  run  the 
effort.  Oops,  I  should  say  "officer"  be- 
cause there  Is  only  one  officer,  the  presi- 
dent. 

"Who's  the  president  this  week?"  asked 
Bob  KlXR.  Nobody  could  remember,  so  It 
was  decided  to  elect  a  new  one.  Someone 
(name  witnneid  to  protect  the  guilty)  nom- 
inated Jeff  WB0BTH,  who  had  not  been  to 
a  meeting  In  several  weeks.  Needless  to 
say,  Jeff  was  elected 


Satellites 


USING  THE  AO -10 
APOGEE  PREDICTIONS 

Apogee  predictions  for  the  month  of  September  are  provided  for  three  sections  of  the 
United  States:  Washington  DC  at  39 N  77W,  Kansas  at  39 N  95W,  and  California  at  38 N 
122W.  Times  are  In  UTC  and  apogee  In  this  case  Is  mean  anomaly  128  rounded  to  the 
nearest  whole  hour.  Use  the  chart  as  a  guide  In  aiming  your  antenna,  then  fine-tune  the 
azimuth  and  elevation  values  to  peak  the  satellite's  beacon  signal.  If  you  require  more 
accurate  orbital  predictions,  contact  A  MS  AT  at  FO  Box  27,  Washington  DC  20044 
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Someone  finally  pot  up  the  nerve  to  tell 
Jeff  and  he  looked  to  the  sky  and  said, 
"Why  me?"  After  he  got  over  the  shock, 
Jeff  started  soliciting  help  over  the 
147.375  "Keene  Machine:'  He  got  quile  a 
few  suggestions  as  to  what  he  could  do 
with  Field  Day,  and  some  were  even  help- 
ful. Chuck  KA1MTM  volunteered  his  10-80 
vertical  I  remembered  that  the  site  we 
would  use  had  a  pond  next  to  It  and  If  the 
vertical  were  mounted  on  a  pipe  In  the 
pond,  we  would  have  a  great  ground 
plane.  I  mentioned  that  fact.  "You  got  it. 
Am  la!"  said  Jeff,  Open  mouth,  insert  foot, 
chomp,  chomp.  Now  it  was  my  turn  to  look 
up  at  the  sky. 

During  the  following  weeks  (or  was  it 
week?),  many  items  were  donated/manu- 
f  act  u  red/ repaired/procured  for  the  cause. 
Antennas  built  wens  a  16G/80J40-meter  di 
pole  and  a  three-etement  wire  beam  for  40 
meters  An  80/40-meter  dipole  was  left 
over  f nom  a  previous  Field  Day,  so  we  used 
It  for  the  Novice/Technician  station.  A  ! ri- 
bands r  was  donated  by  Larry  WB9RRT.  as 
well  as  a  2-meter  Ringo  Ranger  for  packet 
and  2-meter  and  432-MHz  beams  for  OS- 
CAR 

Bright  and  early  (well,  maybe  not  too 
early  for  some)  Saturday  morning,  June 
22,  Ihe  effort  came  together  at  the  Mead- 
owood  County  Area  Fire  Department 
practice  site  south  of  Troy  NH  There  were 
quite  a  few  surprises  that  day,  some  not 
even  ham  related.  First,  when  we  arrived 
there  were  already  about  10-15  non-hams 
there,  Ahf  Lois  of  help!  Hot  so  They  were 
there  to  practice  smoke  Inhalation,  at 
least  that  was  what  it  looked  tike  to  me. 
Later  on,  more  people  in  cars  drove  up 
honking  their  horns.  Ah!  More  help!  Not 
so  again,  A  wadding  reception  was  being 
held  in  the  muster  hall.  Oh,  well. 

One  very  distinctive  thing  about  the 
practice  area  Is  an  approximately  50-foot 
fire  tower  made  up  from  three  power 
poles,  a  perfect  location  for  a  beam  and 
wire  antennas.  Luckily,  Jeff  had  asked 
Bob,  a  member  of  the  fire  department,  if 
the  ladder  truck  could  demonstrate  its  ca- 
pabilities on  Saturday  and  Sunday. 

The  ladder  truck  demonstration  allowed 
Larry  WB9RRT,  Lennle  WA1UNN,  Craig 
N1ACH.  and  Dave  N1BQD  a  chance  to 
climb  the  tower  In  style  and  mount  the  trl- 
bander,  160760/40  d  I  pole,  and  the  end  sup- 
port rope  of  the  40-moler  beam. 

At  the  same  time,  Chuck  and  I  were 
busy  trying  to  stay  dry  white  mounting  the 
vertical  on  a  15-fcot  mast  driven  in  the  mud 
ot  Bowker  Pond.  I  am  happy  to  say  that  we 
accomplished  both,  The  Leaning  Tower  of 
Pisa  has  nothing  over  our  installation. 

Once  the  tower  end  of  the  40-meter- 
beam  rope  was  secured,  Steve  KA1MTD 
and  Dave  WAISOZ  attached  the  elements 
and  raised  the  other  end  to  a  flagpole, 
After  this  installation  was  completed,  the 
Novice  3QJ40  dlpole  was  raised  and  tuned 
to  the  Novice  portion  of  the  bands. 

Rower  for  this  operation  was  supplied 
by  a  5000- Watt  surplus  generator  driven 
by  a  Crosley  4-banger,  and  a  3500- Watt 
Sears  generator;  Our  thanks  to  Wall 
WA2VSN  and  Dale  KA1CPZ  for  the  use  of 
the  Jong  electrical  cables  that  allowed  us 
to  operate  away  from  the  noise  of  the  gen 
era  tors. 

Dawn  K1TQY  had  volunteered  early  in 
the  development  stages  to  shop  for  and 
transport  the  food  the  team  might  con- 
sume In  the  effort.  Sure  enough,  she 
showed  up  with  the  goodies  and  was 
helped  in  the  storage  by  Kathy  KAiMTC 
and  Gerry  KA1AKI.  And  what  would  we 
have  done  without  one  of  our  first  volun- 
teers. Scott  WA1 YTW.  who  handled  public- 
ity and  bartending.  !  am  able  to  say  that 
he  did  very  well  In  one  of  the  two  jobs— 
the  most  important  one.  Of  course. 

While  the  antennas  were  being  assem- 


bled and  erected,  the  operating  stations 
were  being  set  up.  One  station  used  a 
Kenwood  TS-B30.  a  Ten-Tec  425  amplifier, 
and  a  DenTron  tuner.  This  station  used  the 
tribander  and  160/60/40  dipcle  antennas. 
The  second  station  used  another  Ken- 
wood TS-&30  and  a  Heathkit  221  amplifier, 
its  antennas  consisted  of  the  40-meter 
wire  beam  and  the  5-band  vertical  in  the 
lake.  The  Novice/Technician  station  used 
an  tCOM  IC-7Q1  and  an  B0/40-meter  trap  di- 
pole. 

The  time  had  finally  arrived:  1559Z.  June 
22.  Everyone  was  ready . . .  well,  almost.  Hey 
Jeff,  what  callsign  are  we  using?"  Oops. 
We  had  used  WiXU  last  yea*,  but  Jim  was 
unable  to  attend  this  year.  Nobody  volun- 
teered their  callsign  due  to  possible  greet- 
ings from  Uncle  Charlie.  We  then  noticed 
that  Bob  KlXR  was  not  in  attendance  yet 
so  the  membership  voted,  and  Kt!o  One  X- 
Rated  was  on  the  air. 

The  first  station  needed  the  most  elec- 
trical power  because  the  Ten-Tec  425  is  ca- 
pable of  1500  Watts  oul  This  station  was 
run  by  the  5000- Watt  generator.  The  sec- 
ond station  and  the  Novice/Tech  station 
were  run  with  Ihe  3500-Watt  generator. 
There  was  a  bft  of  trouble  getting  the  big 
generator  started,  but  once  il  got  going,  it 
was  shut  down  just  once  during  the  oper- 
ation to  check  the  oil.  One  quart  was 
added  and  the  rig  was  started  again.  The 
3500- Watt  generator  was  shut  down  about 
every  2Vi  hours  for  fuel  and  oil  check.  Its 
only  problem  was  not  starting  alter  one  re- 
fueling, but  cleaning  the  spark  plug 
seemed  to  solve  the  problem  and  it  ran 
fine  the  rest  of  the  time.  Both  generators 
ran  with  about  a  5-to-10-vait  fluctuation 
during  operation  which  did  not  appear  to 
cause  any  equipment  or  operating  prob- 
lems, 

It  was  decided  npf  to  h***  a  nation  op- 
erating schedule.  U  appeared  to  work  out 
very  well  until  the  wee  hours  of  the  morrv 
Ing  when  the  operator  ol  the  second  sta- 
tion went  to  sleep  at  ihe  switch.  I  would 
like  to  apologize  tor  the  continous  key- 
down  signal  caused  by  forehead  on -key 
operation.  After  mentioning  all  those  who 
set  up,  I  feel  I  should  also  mention  those 
who  operated  the  equipment  at  one  time 
or  another:  Jeff  WBBBTH,  Larry  WB9RHT, 
Arnie  N1BAC,  Bob  KlXR.  Craig  N1ACH, 
Bruce  WA1YZN,  Troy  KA1IRV,  Perry  KWlO. 
Chuck  KA1MTM,  Garry  KA1AKI,  Dale 
KA1CPZ.  Steve  KA1MTD.  Dave  WAISOZ, 
and  Dave  N1BBD 

What  would  a  Field  Day  be  without  visi- 
tors? I  would  like  to  thank  the  folio  wing  tor 
their  support  and  maybe  next  year  we  can 
get  them  to  come  and  operate  also:  Joe 
WB1AMI  and  XYL,  Um  KllOJ  and  XYU 
Warren  WA1RLO  (he  did  help  lake  down 
the  antennas),  Snook ie  KA1DE  and  son 
Todd  KA1 MLV.  and  lastly,  Grahm  Brusie.  a 
norv^iam,  but  hopefully  not  for  long. 

J  would  like  to  give  special  thanks  to 
Jack  Burnett,  Frank  Cordelle.  Dianne  Hit 
son,  and  Linda  Drew  of  73  for  their  special 
lalents.  Without  them,  the  cover  of  this  is- 
sue and  this  report  would  not  have  come 
about.  Also,  thanks  to  the  Meadowood 
County  Area  Fire  Department  tor  ihe  use 
of  their  site  and  equipment. 

It  certainly  appeared  that  all  had  a  good 
time,  which  is  one  thing  I  really  enjoy 
about  Field  Day.  We  weren't  trying  to  beat 
anyone,  we  were  just  showing  the  public 
that  hams  are  able  to  operate  during  diffc- 
cutt  situations  as  well  as  have  fun  while 
doing  it. 

It  appears  to  me  that  l  should  start  at- 
tending more  meetings  of  the  Friday  After- 
noon Radio  Technical  Society,  especially 
during  the  months  of  April,  May,  and  June 
Who  knows  who  the  president  will  be  next 
year, 

Arnold  "Amto"  Johnson  K1BAC 
N.  Swinzey  NH 
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What  toiiQws  is  the  text  of  the  ARRL  's  pe- 
tition to  the  FCC  requesting  an  expand/on 
of  Novice  Dfivtteges  The  Commfssion  has 
received  several  petitions  covering 
naughty  the  same  area,  end  any  Notice  of 
Proposed  Rule  Making  (NPRM}  that  the 
FCC  generates  witt  likely  be  a  synthesis  of 
ail  of  them.  However,  we  feel  that  the 
League's  proposal  embodies  the  heart  of 
the  issue  and  that  the  NPRM  wM  con- 
rein  most  of  the  items  requested  in  this 
petition.  Please  reed  it  carefully  A  vote 
against  expanded  Novice  privileges  witt 
be  a  vote  against  amateur  radio.  Don't  tat 
that  happen.— Ed 

RM  5038 

The  Amateur  Radio  Relay  League.  In- 
corporated (the  "League"),  Itie  national 
association  of  amateur-radio  operators  li- 
censed by  the  Commission,  hereby  re- 
spectfully requests  thai  the  Commission 
issue  a  Notice  of  Proposed  Rule  Making 
looking  toward  amendment  of  the  Ama- 
teur Radio  Service  ftules  (47  C.F,  R.  Part  97) 
to  enhance  the  operating  privileges  of 
Novice-class  amateur-radio  operators.  In 
support  of  this  Petition,  the  League  states 
as  follows: 

introduction 

The  Amateur  Radio  Service  has  always 
been  self-reliant  in  terms  of  attracting 
newcomers  to  its  ranks  Commission  fig- 
ures snow  an  influx  of  17,392  new  Novice 
licensees  from  October  ^r  1983,  through 
September  28,  1064,  comprising  the  bulk 
Of  a  total  of  18.800  new  licensees  of  alt 
classes  during  that  period.  Obviously,  the 
Novice-ciass  amateur  license  is  the  first 
exposure  of  most  newcomers  to  amateur 
radio  Unfortunately,  the  privileges  pres- 
ently available  to  Novice-cJass  amateurs 
create  a  somewhat  frustrating  experience 
For  many  Novices  for  the  reasons  dls 
cussed  below,  As  a  result,  a  significant 
number  of  Novice-class  licensees  do  not 
maintain  their  amateur  licenses  and  for  do 
no!  upgrade  their  license  class. 

Presenlly.  Ihe  extent  of  Novice  fre- 
quency privileges  are  SO  kHz  at  3.7-3.75 
MHz  (90  meters),  50  kHz  at  7.1-7,15  MHz 
(40  meters).  100  kHz  at  21 .1-21,2  MHz  (15 
meters),  and  100  kHz  al  28.1-28  2  MHz  (10 
meters),  Morse-code  telegraphy  is  the  only 
operating  mode  permitted.  Even  if  one  is 
sufficiently  interested  in  Morse-code  op- 
eration to  utilize  the  full  extent  of  Novice 
privileges  presently  available,  propagation 
conditions  are  now  so  poor  on  the  two 
highest-frequency  Novice  subbands  (10 
and  15  meters)  that,  except  for  local  com- 
munications, operation  is  largely  limited 
{and  will  be  so  for  the  next  four  or  five 
years)  to  Ihe  40*  and  BO-meter  bands.  Dur- 
ing the  evening  hours,  the  times  of  great- 
est amateur  activity,  the  entire  40-meter 
Novice  band  Is  occupied  by  high-powered 
internal  ion  ai  broadcast  stations.  In  the  80- 
meter  band.  Novices  are  faced  with  In- 
creasing competition  and  interference 
from  Canadian  telephony  operation  below 
3750  kHz.  Aft  hough  there  are  "gaps" 
which  etrist  between  these  stations  in 
whkcn  experienced  telegraphy  operators 
can  and  do  effectively  communicate,  the 
same  conditions  significantly  inhibit  and 
frustrate  Novice-class  licensees 

Given  the  crowded  state  of  all  amateur 
bands  below  21  MHz,  and  the  need  to  pro- 
tect privileges  that  have  been  earned  by 
holders  of  the  General  and  nig  her  classes 
of  amateur  license,  there  is  little  that  can 
be  done  In  these  bands  to  ailavlale  the  dif- 


ficult conditions  facing  the  Novice  radio 
amateur.  Yet,  something  must  be  done  to 
increase  the  attractiveness  of  this  class  of 
license  if  the  Amateur  Radio  Service  is  to 
continue,  in  future  decades,  to  fulfill  its 
basis  and  purpose  as  set  forth  In  the  Com 
mission's  Rules  {47  CFH  97.1).  The  result 
is  that  many  Novices  lack  the  Incentive  to 
upgrade  to  a  higher  class  of  license,  for 
they  have  not  experienced  a  sufficient 
taste  of  amateur-radio  operating  to  de- 
velop a  thirst  for  greater  privileges  While 
Morse-code  communication  always  has 
been,  and  no  doubt  always  will  be,  an  im- 
portant pad  of  amateur  radio,  it  is  appro- 
priate even  at  the  beginner  level  for  ama- 
teurs to  be  exposed  lo  other  operating 
modes-  fThe  Commission  recognised  this 
when  ihe  Novice  license  was  established 
in  1961.  by  granting  voice  operating  privi- 
leges in  the  145-147-MHz  band,  At  the 
time  the  Novice  license  was  a  one-time, 
one-year,  nonrenewable  license,  and  many 
Novices  who  used  their  voice  privileges 
found  that  their  skills  had  not  developed 
sufficiently  In  one  year  to  permit  them  to 
upgrade,  The  privilege  was  withdrawn  on 
November  22,  1&5&,  Now  that  the  Novice 
license  is  renewable,  with  a  ten-year  term, 
this  situation  no  longer  applies,)  The 
League's  proposal  Is  to  provide  Novices  with 
voice  and  data  communications  privileges 
sufficient  to  permit  intercommunication 
with  other  local  amateurs  and  to  provide 
an  occasional  opportunity  for  Ihe  long-dis- 
tance communications  that  give  the  Ama- 
teur Radio  Service  its  "unique  ability  to 
enhance  International  goodwill  "  This  en- 
hancement of  Novice  privileges  would 
provide  greater  motivation  For  amateurs- 
to-be  to  obtain  their  first  license,  without 
reducing  the  desire  to  upgrade  by  attach 
ing  too  many  privileges  to  what  is.  and 
should  continue  to  be,  an  elementary  II* 
cense.  A  alight  expansion  of  the  syllabus 
For  the  Element  2  written  examination  Is 
also  proposed,  to  encompass  basic  data 
communications  and  voice  operating  pro- 
cedures and  concepts;  the  Novice  exami- 
nation would  be  expanded   by  ten 
questions  to  accommodate  the  additional 
material. 

The  League's  Proposal 

The  first  feature  of  the  League's  pro- 
gram is  to  add  limited  Novice  digital  com- 
munications privileges,  to  attract  young 
people  i  Meres  led  In  computers  and  digital 
communications  to  amateur  radio.  Radio- 
teleprinter  and  packet  radio  privileges  on 
W  meters,  between  28. t  and  28  3  MHzT  are 
proposed,  wllh  A1A,  J2A,  F1B,  and  J2B 
emissions  {1200  baud  maximum).  Given 
the  expansion  proposed,  from  100  to  200 
kHz,  it  Is  anticipated  that  a  suitable  band 
plan  will  be  developed  for  the  band  to 
keep  a  large  segment  free  for  conven- 
tional manual  Morse-code  operation. 

The  same  band  provides  an  opportunity 
to  permit  limned  low-power  single- side- 
band operation  at  26  3-28,5  MHz.  It  is  an- 
ticipated that  this  would  have  minima) 
impact  on  oiher  licensees.  Telephony  op- 
eration by  General-.  Advanced-  and  Extra- 
class  licensees  in  that  segment  has  not 
been  extensive  since  the  expansion  of  the 
telephony  suboand  to  include  the  26,3- 
28.5-MHz  segment.  This  is  due  to  the  gen- 
eral absence  of  long-distance  propagation 
on  the  band  since  the  segment  was  made 
available  for  voice  operations  less  than 
one  year  ago  Thus,  to  permit  telephony 
operation  in  that  segment  by  Novice  It* 
censees  would  provide  a  limited,  yet  Sig- 


nificant, enhancement  of  Novice 
privileges  without  inconveniencing  other 
licensees.  (This  proposal  is  not  unique 
worldwide.  Novices  in  fifteen  countries 
are  permitted  to  operate  telephony  on  28 
MHz  in  various  segments,  at  various  pow- 
er levels.  These  countries  include  Argen- 
lina+  Australia.  Bolivia,  Federal  Republic 
of  Germany,  Greece,  Hungary,  Japan,  Jor- 
dan, Lebanon,  Mexico,  Netherlands, 
Papua  New  Guinea.  Spain,  Sweden,  and 
Uruguay.)  Type  A1A,  J2At  and  J3£  emis- 
sions in  this  segment  are  proposed, 

Some  limited  VHF  FM  repeater  privi- 
leges should  be  accorded  so  ihat  the  large 
number  of  Novice  licensees  can  be  Intro- 
duced to  and  put  to  use  In  public-service 
communications.  The  League  proposes 
that  Novices  be  permitted  use  of  220-225 
MHz,  all  voice  and  data  modes  (including 
radiotelegraph y},  with  a  power  limit  of  25 
Walts  output.  Repealer  operation  by  sta- 
tions licensed  or  controlled  by  Novices 
would  not  be  permitted  That  is  to  sayT  a 
Novice  licensee  could  not  sponsor  or  be 
the  trustee  of  one.  For  the  same  reasons, 
the  League  suggests  that  a  portion  of  the 
1240- MHz  band,  specifically  1246-1260 
M  Hz,  be  made  available  to  Novices,  with  a 
power  limit  of  5  W.  This  power  Nmit  is  pro- 
posed so  as  to  avoid  concerns  relative  to 
rf  energy  exposure  by  inexperienced  per- 
sons.  The  1246- 1260-MHz  segment  is  pro- 
posed as  a  band  which  can  be  allocated 
with  a  minimum  of  delay  and  a  minimum 
of  disruption  of  existing  operation. 

The  League  suggests,  al  the  time  the 
proposed  additional  privileges  are  added, 
that  the  Element  2  examination  syllabus 
be  expanded  to  include  basic  digital  and 
voice  operating  techniques.  This  is  nec- 
essary in  order  that  the  examination  con- 
tent be  commensurate  with  the  privileges 
granted  by  the  license  class.  In  this  con- 
nection, it  would  be  proper  to  expand  the 
Novice  written  examination  to  thirty  ques- 
tions and  the  question  pool  (PR  Bulletin 
1036A)  to  300,  to  accommodate  additional 


questions  on  operational  aspects  of  the 
additional  privileges  available  to  Novice  li- 
censees. Present  Novice  licensees  shouL 
not  be  required  to  submit  to  reexamina- 
tion. 

The  League  proposal  is  not  intended  to 
reduce  many  way  the  operating  privileges 
avail  able  to  General-,  Advanced,  and  Ex- 
tra-class licensees.  Presently.  Section 
97.67(d)  limits  ail  licensees'  operating 
power  to  200  Watts  PEP  output  when  op- 
erating in  Novice  subbands  Given  the  rel- 
ative absence  of  General-,  Advanced-,  and 
Extra  class  operation  on  those  frequen- 
cies, and  because  the  instant  proposal 
would  allow  Novice  privileges  on  addi- 
tional frequencies  on  which  higher-class 
licensees  have  been  permitted  full  power 
operation,  modification  of  Section  97.67(d) 
is  proposed.  Specifically,  it  is  suggested 
that  Novice-class  licensees  be  permitted 
to  operate  on  HF  frequencies  available  to 
them  at  200  Watts  PEP  output,  25  Walts  at 
220-225  MHz,  and  5  Watts  at  1246-1260 
MHz.  Oiher  licensees  would  be  permitted 
to  operate  at  power  levels  permitted  by 
their  class  of  license.  For  other  than  Tech- 
nician-class licensees,  it  is  not  proposed 
to  continue  to  limit  power  of  higher-class 
licensees  when  operating  within  Novice 
subbands. 

With  the  additional  privileges  proposed, 
the  Novice-class  amateur  license  would 
become  more  attractive  to  newcomers  to 
amateur  radio,  and  more  Importantly,  it 
would  provide  sufficient  diversity  of  oper- 
ating privileges  to  provide  the  entry-level 
licensee  with  an  incentive  to  upgrade  his 
or  her  license  class  and  remain  involved 
with  amateur  radio 

Wherefore,  the  American  Radio  Relay 
League  respectfully  requests  that  the 
Commission  institute  rulemaking  pro- 
ceedings at  an  early  dale  looking  toward 
modification  of  the  Amateur  Radio  Service 
rules  to  expand  operating  privileges  avail- 
able to  Novice-class  licensee*  m  the  Am- 
ateur Radio  Service. 


Free  Antenna  Accessories  Catalog 


% 


4  Coaxial  Antenna  Relays 

Remotely  select  up  to  9  antennas 
from  your  Transmitter,  using  only  orve 
coaxal  cable.  Environmenlalized,  high 
power  and  low  loss 


W2AU  and  W2DU  Balunst 

Our  baluns.  center  insutators  and  in- 
sulators have  been  preferred  for  20 
years  by  Hams  industry,  and  Ihe  armed 
forces.  Protect  against  TV!  and  lightning 
1  8-200  MHz 


4  W2V5  Antenna  Traps 

Add  these  traps  to  your  dipole  and 
get  low  SWR  on  2  to  6  bands,  depen- 
ding on  how  many  you  add  Antenna 
wire  and  custom  kits  also  available. 


Send  For  Yours  Today  ► 

Don !  delay  Catl  or  wnte  today,  and 
we  will  send  you  free  literature  which 
fully  describes  our  Ham  antenna  ac- 
cessory product  line 

Dealer  inquiries  also  welcome. 


ftMiWlt-W>CHfflli-iliH 

A  Duncan  nl  Mirro*?4U>  F\H*f  Co  .  Inc. 


6?*3  Klnna  St.,  East  Syracuaa.  NV  130&7 

T*l!  Free  1  -600-448-1 6S6      TWX  7 1 0-541  ^0493 

NY/HI/AK/Canada  (Colled)  31S-437  39SJ 
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EW  PRODUCTS 


TEFLONr^CLAD  ANTENNAS 

Two  new  mobile  antennas  designed  for 
cellular  application  have  bean  intro- 
duced by  The  Antenna  Spec!  a  Hats  Co.  The 
new  antennas  feature  black  Teflon  S- 
coated  whips  and  adapters  which  provide 
additional  ptotecLion  tor  high-corrosion  lo- 
calities 

Model  ASPD1860  is  the  Teflon  S-coated 
version  of  the  company's  Model 
ASPOtaSO  standard  foof  mount.  The  3*dB- 
gain  antenna  is  furnished  with  a  positive 


Antenna  Specialists'  ASPD186Q  cellular 
roof-mounted  antenna 


male/female  rf  connection  at  the  antenna 
base  and  17  feet  of  A/S  low-loss  PRO 
FLEX™  cable. 

Model  ASPR0911  Is  the  btack.  Tefton  S- 
coated,  deck-mounted,  elevatecMeed  an- 
tenna, "me  stanchion  assembly  and  base 
also  are  black.  Exhibiting  3dB  gain,  the 
antenna  covers  the  entire  cellular  spec- 
trum without  cutting  or  tuning.  It  requires 
no  ground  plane  and  therefore  is  espe- 
cially appropriate  fof  vehicles  with  fiber- 
glass  bodies,  The  antenna  terminates  with 
a  female  N  connector  and  is  supplied 
without  cable. 

For  furtner  information,,  contact  Matter- 
ing Department,  The  Antenna  Specialists 
Co..  1243$  Euclid  Avenue,  Ctevetand  OH 
44106, 

BV  ENGINEERING 
ANALYSIS  SOFTWARE 

BVE^s  LOClPftO  software  provides  con- 
trol-system and  electronic  engineers  a 
simple  means  to  quickly  determine 
closed  too p  system  stability  from  open 
loop  transfer  functions,  LOCiPRO  is  a 
stand-alone  computer  program  which 
quickly  solves  the  locus  of  roots  for  sys- 
tems up  to  26th  order  and  with  ten  loop 
elements  Output  data  can  be  vectored  to 
a  line  printer  or  to  a  data  file.  All  program 
inputs  are  tree-format  and  menu-driven. 
All  output  tiles  a/e  compatible  with  other 
BVE  programs,  so  you  may  add  transient 
analysis  and  high-resolution  graphics 
LOCIPRO  is  available  under  MS-DOS, 
CP/M-80,  and  TRSDOS  in  121  different 
disk  formats. 

For  additional  information  and  a  free 
catalog,  write  BV  Engineering,  2200  Busi- 
ness Way  #2Q?T  Riverside  CA  92501. 

CMC  COMMUNICATIONS 
DOCKING  BOOSTERS 

A  new  series  of  power  boosters  lor 
hand- he  ids  is  now  available  from  CMC 
Communications.  The  "Docking  Booster" 


combines  a  30-Watt  power  amplifier  and  a 
16-dB-gam  GaAsFET  preamplifier  to  ex- 
tend the  range  of  your  Kenwood,  Yaesu, 
ICOM,  or  Standard  HT.  The  Docking 
Booster  Is  mounted  on  a  convenient 
bracket  that  fits  on  most  cm  doors  and 
Incorporates  the  amplifiers,  a  microphone 
clip,  dc  cabling,  and  a  UHF  external  an- 
tenna connector,  Separate  models  are 
available  for  2m  and  70-cm  handie-talkies. 
For  complete  details,  contact  CMC 
Communications,  inc.,  5479  jetport  Indus- 
trie! Btvd.  Tampa  FL  336  14;  (813^885*3996. 

LARSEN  DUAL  BAND 
MOBILE  ANTENNAS 

Larsen  has  announced  a  series  of  dual- 
band  mobile  antennas  for  the  2m  and  7f> 
cm  amateur  bands.  The  new  design  incor- 
porates a  half  wave  element  for  144-148 
MHz  andi  collirtear  elements  tor  440-450 
MHz.  The  single  antenna  thus  conve- 
niently works  on  both  bands.  The  seif-nes- 
onatmg  design  doesn't  require  a  ground 
plane,  so  the  antenna  Is  ideal  for  use  in 
mob  He  and  base  applications  using  stan- 
dard Larsen  BSA  K  hardware. 

For  complete  details,  contact  Larsen 
Eiectronics,  PO  So*  1799,  Vancouver  WA 
98688;  (2Qfr$7Z2?22 

ALPHA  DELTA 
TWIN  SLOPER  ANTENNA 

Alpha  Delta  Communications  is  now  of- 
fenng  the  DX  A  iw<n  sloper  antenna.  Op- 
erating  on  160,  60,  and  40  meters,  the 
antenna  uses  a  tower  or  downlead  as  the 
counterpoise  One  side  of  the  antenna  (33 
feet  long}  operates  on  40  meters,  and  the 
olher  sloe  (80  feet  long)  is  for  80  and  160 
meters  The  BOJ160  leg  is  broken  by  an  Iso- 
Res  isol  a  Lor/resonator  coil  (an  rl  choke)  to 
provide  the  dual-band  capability,  The  DX- 
A  exhibits  excellent  low  angle  radiation 
and  Can  easily  handle  high  power  The  an- 
tenna comes  complete  wtth  stainless 
steel  hardware.  Insulators,  and  support 
rope. 

For  more  details,  contact  Alpha  Delta 
Communications,  Inc.*  P0  Box  571,  Cen- 
tervitte  OH  45459. 

PDS-21  TELEPHONE 

SECURITY  SYSTEM 

Electronic  Special  I  si  a1  product  tine  now 
Includes  the  Kleen  Line  PDS-21  secondary 
telephone  security  system.  Commonly 
used  tor  office  and  factory  installations. 
the  PDS-21  suppresses  transient  voltage 
spikes  and  inters  against  rf  interference. 
Special  models  tailored  for  telephone. 


Duat-band  antennas  from  Larsen. 

data,  or  remote-control  applications  may 
be  ordered.  One  through  twenty-five  pairs 
may  be  accommodated, 

For  more  information,  contact  Etec- 
tronic  Specialists,  lnc.r  171  S,  Main  Street, 
PO  Box  389r  Natick  MA  01 760:  {&OG)-225- 
4876. 


MIDLAND  MOBILE 

Midland  Land  Mobile  Radio  has  an- 
nounced a  new  four-channel  UHF  portable 
FM  radio,  The  model  70-252B  covers  450- 
470  MHz,  with  an  output  of  5  Watts  The 
radio  is  6-13/16"  high,  2-3JB"  wide,  1-5/8" 
deep,  and  weighs  approximately  24 
ounces  when  equipped  with  a  battery 
pack  and  helical  antenna.  The  model  70* 
2S2B  comes  with  a  500-mAh  battery  pack 
and  an  earphone  jack.  Available  options 


CMC's  Docking  Booster  tor  HJs. 
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The  PDS-21  telephone  security  system  by  ESP 


Midland  LMR's  model  70-2528  UHF  porta- 
ble radio. 

include  tone-coded  squelch^  an  earphone, 
a  vehicular  charges  and  a  one,  two-h  or 
eight-unit  desktop  charger 

For  complete  details  on  Midland  LMR'a 
model  70-252B,  contact  Midland  LMR, 
Marketing  Department  1890  N.  Topping, 
Kansas  City  MO  64120. 

ASD  SOLDERING  GUN 

American  Soldering  Devices  Corpora- 
tion has  announced  their  new  mode]  WG- 
14QQ  soldering  gun.  The  WG-1 400  features 
a  dual-position  trigger  switch  for  higfi  (140 
Watts)  and  low  (100  Watts)  heat  settings 
and  a  built-in  spotlight  to  provide  work- 
piece  Illumination.  The  heavy-duty  tip  may 
be  readily  tinned  for  soldering,  or  used  dry 
for  working  with  thermoset  plastics. 

For  further  information,  contact  ASD 
Corporation,  PO  Box  24r  Shirley  NY  17967. 

AEA  ATU-1000 
Advanced  Electronic  Applications  has 


announced  the  ATU-1000  Advanced  Termi- 
nal Unit.  The  ATU-1000  combines  Morse, 
Baudot,  ASCII,  packet,  and  AMTOfl  for 
complete  HF  RTTY  operation.  Both  mark 
and  space  tones  may  be  adjusted  inde- 
pendently from  1000  to  3000  Hz,  providing 
compatibility  with  all  commercial  and  am- 
ateur tone  pairs.  For  fixed-pair  operation, 
an  optional  eight-pole  bandpass  pre-f liter 
Is  selectable  from  the  front  pa  net.  The  CW 
filter  is  adjustable  from  700  to  2500  Hz,  Re- 
ceived-signal tuning  is  indicated  by  a  dis- 
criminator-style LED  bar  graph  with  a 
selectable  mark-only,  space-only,  and 
summed-mark-anti-space  display.  A  front- 
panel  frequency  counter  shows  the  input 
mark-filter  center  frequency,  the  space-fil- 
ter center  frequency,  the  AFSK-generator 
mark  or  space  frequency,  or  the  frequency 
of  the  Incoming  signal,  MO  may  be  accom- 
plished via  TTL,  RS-232C,  or  current  loop. 
For  more  details  on  the  ATU-1000,  con- 
tact AEA,  PO  Box  &218Q,  Lynn  wood  WA 
98036;  $Q8)-775-7373, 

HAMTRONICS 
PACKET  AMPLIFIER 

Hamtronics  has  announced  a  vers  ton  of 
their  220-MHz  power  amplifier  designed 
specifically  for  packet-radio  use.  Catted 
the  PPA-220,  the  new  amplifier  Is  similar  to 
the  Hamtronics  LPA  2-40  but  features  in- 
creased gain  (up  to  50  Watts  out  with  2 
Watts  In)  and  a  built-in  PfN-diode  antenna 
switch  to  limit  T7R  switching  to  only  a  few 
mimseconds.  With  its  ultra-fast  TIB 
switching,  the  PPA-220  is  an  ideal  ampli- 
fier for  Inter-area  9600-baud  packet  relay 
stations. 

For  more  information  about  this  and 
other  Hamtronics  products,  write  or  call 
HamtronioSt  tno,t  65  Mout  Road,  Hilton  NY 
14468-9535;  (71 6^392-9430. 

HEATH  KIT  HD-4040  TNC 

Tne  HD-4040  Terminal  Node  Controller 
(TNC)  has  been  added  to  the  amateur- ra- 
dio product  lineup  at  Heath  Company.  The 
HD-4040  is  a  version  of  the  popular  Tucson 
Amateur  Packet  Radio  (TAPR)  TNC  which 
allows  communication  using  terminal  or 
computer  control  of  any  amateur-radio 
system.  Packet  radio  ensures  error-free 
communication  and  greatly  increases 
communication  speed.  The  HD-4040  has  a 
built-in  1200-baud  modem,  and  baud  rates 
of  up  to  9600  are  possible  with  an  external 
modem.  Both  AX.25  and  VADCG  protocols 
are  supported. 

Three  modes  of  operation  are  provided: 
a  conversation  mode  which  allows  com- 
munication with  another  operator,  a  com- 
mand mode  which  allows  configuration  of 
the  TNC  and  the  use  of  a  variety  of  oper- 


The  ATU-1000  from  AEA. 


at  tag  commands,  and  a  transparent  mode 
which  is  used  when  transferring  files  from 
one  computer  to  another.  A  built-in  bea- 
con can  be  set  to  transmit  a  message  at 
designated  intervals. 

For  more  information  about  the  HD-4040 
TNC  and  a  free  catalog  of  Heath  products, 
contact  Heath  Company,  Dept.  150*525, 
Benton  Harbor  Mf  49022.  In  Canada,  write 
Heath  Company,  1020  Islington  Avenue, 
Suite  3100,  Toronto,  Ontario  M8Z  5Z3. 

SULTRONICS  HF  SLOPER 

Sui ironic s  Amateur  Radio  has  intro- 
duced their  HF  Sloper  series  antennas  for 


160,  80,  and  40  meters.  The  5S-2A  Duo- 
band  Sloper,  which  is  only  45  feel  long, 
covers  80  and  40  meters,  and  the  60-foot 
SS-3A  Triband  Sloper  handles  160, 80,  and 
40  meters. 

Both  models  are  trapless  and  feature  a 
50-Ohm  coaxial  feed,  #12  solid  copper 
wire,  and  a  heavy-duty  aluminum  mount- 
ing bracket.  The  Inherently  low  angle  of  ra- 
diation makes  these  models  ideal  for  DX 
work  when  only  a  small  antenna  is  appro- 
priate, and  both  the  SS-2A  and  SS-3A  are 
useful  for  general-coverage  SWLing. 

For  more  details,  contact  Sultronics 
Amateur  Radio.  1587  US  68  North,  Xenia 
OH  45365. 
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7"r>e  SS-3A  Trioand  Sloper  from  Suttronics. 
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Quality  Microwave  TV  Antennas 

LIFETIME 
WARflANTV 

Muttl-Channe*  1.9  to  2  7  GHz 

40 d 6  Gain  True  Parabolic  20  Inch  Dish 

Complete  System  SB4, 95  (Shipping  incl.J 

Dealerships.  Qty.  Pricing,  Replacement  Parts 

Phtiiips-T&cit  Electronics 

P.O.  BOH  34772  •  PhoenlN.  AZ  85067 
1602)  947-7700     fSlOD  Credit  all  phone  orders 

MasterCard  *  Visa  *  CDD's 

ATTENTION  T IM EX/SI NCLAIH  USERS 

MfKtfr  Code  Translator  now  available  for  the  TS206S  arid  TSKM0/TS1EM/ 
ZX.81 .  CddS  rocdrvec!  ihrgugh  computer's  "ear*  |ack  is  scrolled  aCCTOSS  tne  TV 
screen  -  NO  EXTRA  HARDWARE  ft£QU}R£D.  Program  also  ganfifaws  COd« 
1fc>m  kftyrjoard  enlrias.  Or>  cassette  tape 


TSMGB  VERSION: 

B  ha  SO  «pm  rttL-aivc  Mi*ti3 
■  5  »1 00  *pni  generate  wood 

-  IfjlQtCr  PunlST  GLFlpuT 

Sound  itwouflM  vynpvte  »peak*r 
.  Type-  atwad  bultar 

-  PtKO   JliSb  i^lh  Jl  00  Bin  trrtCfc  W  MO 


T$1D0an,S15OGirZXai  VERSION: 

h  in-  :!i  wpm  'ocaivfl 

■  9  us  iW  *ptn  ganging  spwd 

-  &WH3  fnnrr:  computer  I  'Mc'  |*3«.  Of  TV 

■  G*nef  tie  HSdfl  Ironn  fliv,  III*  elrmg 

-  RgQi^rpj  rxily  3*.  o!  mrirurf 

.  C'-ct.  49  9S  pu$  J1  00  5SH  ch«#  Of  UQ 


THOMSON  SOFTWARE 
P.O.  Box  12S6 

Lombard.  IL  60148 


. . .  at  last . . . 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$184.50  S-F  RADIO  DESK 
Deluxe -Ready  to  Assemble 


Also  Avertable . . 
loor  Space:  51"  Wide  by  30"  Deep 

$199,50 


Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation 

FINISHES:  Walnut  or  Teak  Stain. 
Floor  Space:  39"  Wide  by  30"  Deep 

Additional  information  an  Request. 

Checks,  Money  Orders,  Bank  Amen  card 
and  Master  Charge  Accepted. 

F.O.B.  Culver  City.  (In  Calif  Add  6%  Sales  Tax.) 

DEALER  INQUIRIES  INVITED .m 

S-f  Amateur  Radio  /emce/ 


SI 
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"When  You  Buy,  Say  IT 
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73  for  Radio  Amateurs  •  September,  1985     75 


EVIEW 


MFJ'S  PORTABLE  ANTENNA 
AND  ANTENNA  BRIDGE 

Every  active  ham  I've  ever  known  has*  at 
one  time  or  another,  found  himself  or  her- 
self in  a  real  pickle  concerning  a  suitable 
antenna.  No,  I  don't  mean  at  the  home  sta- 
tion usually  {but  it  has  happened  there, 
too);  what  I'm  getting  at  is  the  portable  sit- 
uation In  a  hotel  room,  a  motel,  at  a  vaca- 
tion Site,  or  even  "hilt topping"  in  the  car. 

Let's  take  a  f  (Instance  that  happened 
to  me  recently,  I  was  forcibly  ejected  from 
my  "shack"'  (the  spare  bedroom)  because 
of  some  house  guests. .  .and  I  wanted  to 
listen  to  my  R-71A. .  .but  no  antenna! 
Sure,  I  could  have  strung  up  a  random  wire 
over  the  picture  frames,  the  doors,  window 
sills,  and  a  lamp  shade  or  two 
.  .  .and  believe  me  I've  done  that  be- 
fore. ,  but  this  time  I  decided  to  go  the  el- 
egant route.  Why  did  I  choose  to  call  it 
elegant?  Bear  with  me  a  minute  or  two. 

A  few  weeks  age,  I  ordered  the  MFJ* 
1621  Portable  Antenna  from  MFJ  Enter- 
prises out  there  In  Mississippi  It  had  ar- 
rived but  l  hadn't  got  around  to  trying  it 
yet  Its  really  a  transmitting  antenna,  un- 
like many  of  the  so-called  portable  anten- 
nas youll  find  here  and  there.  It  consists 
of  s  54-Inch  telescoping  whip  mounted  on 
a  small  black  phenolic  case  that  contains 
a  built-in  antenna  tuner  and  a  field- 
strength  meter,  pius  50  feet  of  coax  and  a 
PL-259  connector? 

AU  I  had  to  do  was  tighten  two  set- 
screws  on  the  whip  to  ho  id  it  securely  on 
a  stud  that  projects  from  the  top  of  the 
box.  Well,  since  9  didn't  plan  to  transmit  at 
this  particular  time,  there  was  no  need  lo 
slip  the  clear  plastic  tube  over  the  ex- 
tended antenna.  (This  is  a  safety  feature 
provided  to  protect  the  operator  when  the 
antenna  is  being  used  as  a  transmitting 
antenna  and  is  hot  with  rf,  and  it  comes 
with  the  antenna) 

Receiving 

To  make  a  long  story  short,  I  quickly  ex- 
tended the  antenna,  connected  it  to  the 
box,  and  plugged  the  coax  connector  into 
my  ICOM  R-71 A  general-coverage  receiver. 
Vol  la!  This  antenna  covers  only  the  40-3 
30%  20>,  15-,  and  10-meter  amateur  bands 
and  I  wasn't  able  to  listen  to  the  AMers  on 


75. .  .but  that  didn't  matter.  I  was  in  busi- 
ness. 

The  40-meter  band  has  several  switch 
positions  and,  of  course,  a  variable  capac- 
itor so  that  the  entire  band  can  be  tuned 
and  the  antenna  matched  to  frequency.  By 
careful  adjustment  I  was  able  to  bring  in 
stations  throughout  the  entire  range— and 
with  surprisingly  good  signal  strength, 
too. 

There  was  no  difference  in  the  ease  of 
tuning  and  matching  on  the  other  bands, 
either,  and  good  signals  were  heard,  even 
on  10  meters  (somewhat  of  a  rarity  these 
days  considering  the  state  of  the  Iono- 
sphere and  the  MUF).  You'll  be  Interested 
to  hear  that  there  is  considerable  overlap, 
and  that  frequencies  somewhat  above  and 
below  the  amateur  bands  can  be  tuned  in 
easily. 

You  wouldn't  expect  the  performance  of 
a  full  size  outdoor  antenna  and  neither  did 
I,  but  I  was  absolutely  pleased  with  what  I 
did  hear,  and  that  Included  a  lot  of  DX  sta- 
tions. 

Transmitting 

After  the  company  had  gone  and  I  was 
back  in  my  shack,  I  thought  it  might  be  ap- 
propriate to  try  the  1621  as  an  indoor  an- 
tenna for  transmitting,  so  I  slipped  the 
plastic  sleeve  over  the  metal  whip  and 
hooked  up  my  transceiver. 

Now  here's  where  another  MFJ  device 
works  realiy  great— the  MFJ -204  Antenna 
Noise  Bridge,  The  bridge  has  a  meter,  a 
frequency-tuning  capacitor  and  range 
switch,  a  resistance/ Impedance  control, 
and  provisions  for  either  an  internal  bat- 
tery or  a  battery  eliminator  so  that  it  can 
be  used  on  1 15  V  ac.  Normally,  you  use  the 
bridge  by  listening  to  the  signal  output  on 
an  accurately-calibrated  receiver  and  set- 
ting it  to  the  frequency  you  wish.  Then  you 
turn  the  resistance/impedance  control  for 
a  meter  null  and  read  the  antenna  feed- 
point  impedance. 

In  this  case,  I  wanted  to  adjust  the  MFJ 
Portable  Antenna  to  50  Ohms  on  the  low 
end  of  40  meters.  Simplicity  itself.  First,  I 
coupled  the  MFJ  Noise  Bridge  to  the  re- 
ceiver antenna-input  jack  and  selected  the 
proper  frequency  range,  varying  the  fre- 
quency control  on  the  bridge  until  I  heard 


the  signal  in  the  receiver  at  the  desired  fre- 
quency. Next,  I  set  the  resistance/imped- 
ance controi  to  50  Ohms,  Then  I 
disconnected  the  bridge  from  the  receiver 
and  connected  the  coax  fitting  of  the  por- 
table antenna  to  me  noise-bridge  fitting. 
The  final  step  was  to  adjust  the  controls 
on  the  antenna  until  the  noise  bridge 
showed  a  null  This  was  so  easy  to  do  and 
so  fast  that  It  was  done  quicker  than  I  can 
write  about  it  here. 

Then  I  disconnected  the  antenna  coax 
fitting  from  the  noise  bridge  and  plugged 
it  Into  the  transceiver,  firing  up  the  rig  on 
the  low  end  of  40  (yeah,  yeah  .  I"m  a  CW 
nut.., but  you  can  do  the  same  thing  in 
the  phone  band  if  you  wish). 

Believe  it  or  not,  the  rig  was  perfectly 
matched  to  the  antenna,  showing  maxi- 
mum output  on  the  portable  antenna's 
meter,  and  I  managed  to  work  quite  a  few 
stations  with  good  signal  reports-  No,  I 
didn't  receive  a  report  that  |  was  pinning 
the  S  meter  on  somebody's  receiver,  but  I 
did  get  a  fair  share  of  579  reports,  two 
583s  and  even  one  599.  Friends,  It  works! 

Being  the  inquisitive  type  and  not  trust- 
ing to  luck,  I  repeated  the  procedure  on  20 
meters  with  similar  results.  As  you  might 
expect,  the  frequency  bandwidth  on  20  is 
better  than  that  on  40,  so  iess  retunlng  is 
necessary  as  you  change  frequency  up 
and  down  the  band.  This  is  typical  of  any 
antenna,  so  no  problem  or  unexpected  sit- 
uation here.  If  anything,  stations  came 
back  more  readily  than  on  401 

Conclusions 

I  am  very  well  pleased  with  both  pieces 
of  equipment  because  they  work  so  well 
and  so  quickly.  You  can  carry  the  MFJ 
Portable  Antenna  with  you  in  a  suitcase,  a 
briefcase,  or  a  very  small  box... and  the 
same  goes  for  the  MFJ  Noise  Bridge.  Both 
will  fit  in  an  attache  case  with  room  to 
spare,  so  there's  no  excuse  for  not  carry- 
ing your  transceiver  with  you  wherever  you 
go.  because  you  can  be  on  the  air  vir- 
tually instantly  from  almost  any  location. 

I  forgot  to  mention  the  fact  that  there's 
a  frequency-counter  input  on  the  noise 
bridge,  so  you'll  be  able  to  adjust  the  fre- 
quency accurately  if  you  don1*  want  to  use 
the  receiver  for  the  same  purpose.  The 
bridge  covers  a  frequency  range  of  at  least 
160  through  10  meters,  so  It  should  be  just 
right  for  any  HF  operation  you  may  con- 
template. Another  greal  feature  is  its  in- 
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MFJ-2G4  Ant&nna  Noise  Bridge. 


dependence  of  the  power  mains,  aJ Sowing 
you  to  take  it  up  to  the  roof  or  out  to  the 
antenna  In  the  "back  40"  without  dragging 
a  power  cord  with  you. 

The  bridge  does  net  read  reactance  be- 
cause to  provide  that  feature  MFJ  would 
have  had  to  make  it  more  expensive.  How 
ever,  a  resistive  reading  Is  all  that  I  needed 
for  my  adjustments,  and  I  think  that  you'll 
find  that  the  case  with  your  own  experi- 
ments. 

Price  and  Availability 

The  WJF-1621  Portable  Antenna  is  avail- 
able from  your  dealer  or  from  MFJ  Enter 
prises,  /nc.  Box  494,  Mississippi  State  MS 
39762,  and  the  price  Is  $79-95.  The  MFJ* 
204  Antenna  Bridge  also  costs  $79.95. 

Jim  Grey  W1XU 
7J  Staff 

B1LAL  ISOTRON  20 

"Why  that's  just  a  little  feller/1  said  one 
of  my  friends  when  he  saw  the  Bilal  Iso- 
tron  20  antenna  for  the  first  time.  Sure 
enough,  it  is  just  a  "little  teller"  in  size,  but 
its  performance  belies  its  appearance.  Re- 
member David  and  Goliath? 

Last  October,  I  reported  on  the  Isotron 
40  and  the  excellent  results  it  produced 
for  me  on  that  band.  Anticipating  a  need 
for  a  20-meter  antenna  to  support  my  de- 
sire to  have  a  smallh  efficient,  and  easily- 
erected  antenna  for  use  away  from  home, 
I  asked  Ralph  Bilal  to  send  me  the  Iso- 
tron 20. 

Once  again,  I  wasn't  disappointed.  The 
Isotron  arrived  via  UPS  in  a  rugged  box 
with  all  the  components  neatly  packed 
and  carefully  preserved  by  lots  of  wrap- 
ping material  and  some  rugged  plastic 
envelopes  containing  the  nuts  and  bolts. 
Ralph  takes  the  trouble  to  tape  things 
down  Inside  the  box  so  they  won't  rattle 
around,  and  he  includes  assembly  dia- 
grams and  instructions, .  ,not  just  for  the 
antenna  that's  in  the  box,  but  also  for  the 
other  antennas  he  makes, 

Assembly  took  only  a  few  minutes,  per- 
haps because  of  the  familiarity  I  had  with 
the  isotron  40,  but  probably  because  it's 
so  simpie  and  has  so  few  parts.  Here 
again  is  a  coil  wrapped  around  a  rugged 
plastic  rod,  a  capacity  plate,  a  smaller  tun- 
ing plate,  an  rf  chassis  connector  that 
mates  with  your  standard  PL-259  coax  fit- 
ting, and  a  few  bits  of  connecting  wire 
with  their  solder  lugs.  Maybe  ten  minutes 
at  the  very  most  to  put  it  all  togeth- 
er..  and  when  you're  finished,  you  have, 
well,  something  that  doesn't  look  much 
like  an  antenna  or  anything  else  you've 
ever  seenF  for  that  matter.  My  Grandma 
used  to  say  "pretty  is  as  pretty  does,"  and 
the  Isotron  antenna  does  very  well,  in* 
deed. 

At  first,  I  mounted  It  on  a  piece  of  TV 
mast  tubing  (and  there  is  a  fitting  on  the 
antenna  for  exactly  that  kind  of  mounting) 
and  placed  it  some  10  feet  outside  the 
wall  of  my  house  about  five  feet  off  the 
ground.  (This  was  partly  due  to  the  fact 
that  I  didn't  have  a  longer  piece  of  con- 
necting coax  made  up  and  used  what  I 
had.  Mistake!  Even  I  should  have  realized 
that  this  is  the  worst  possible  situation  for 
an  antenna— five  feet  off  the  ground  and 
shielded  by  proximity  to  a  house.)  It  tuned 
okay — with  a  bit  of  fussiness  to  get  reso- 
nance, largely  because  of  capacitance- to- 
ground  effects.  I  had  expected  miracles, 
but  none  were  being  handed  out  that  day 
and  the  antenna  disappointed  me.  (Per- 
haps I  ought  to  say  that  I  disappointed 
Ralph  by  doing  something  that  i  knew  bet- 
ter than  to  do.) 

The  next  step  was  to  put  the  TV  mast  up 
on  the  roof  of  the  house  attached  to  a 
chimney  mount  and  to  run  a  suitable 
length  of  coax  to  the  transceiver  I  used 


the  MFJ  Antenna  6  ridge  to  make  a  prelim- 
inary tune- up.  setting  the  impedance  at  SO 
Ohms,  and  found  the  best  setting  oi  the 
l&oiron  to  be  very,  very  close  to  this. 

No*  the  antenna  began  to  perform  as  It 
should!  Stations  from  all  over  the  world 
came  roaring  in  (twenty  was  good  that 
day*  Tentatively,  I  called  a  GO.  not  expect- 
ing much  from  this  teeny  little  lump  of  in- 
ductance and  capacitance  surprise! 
Right  away  an  answer  .  569  from  soy  th- 
em USA.  Then,  over  the  next  hour,  literally 
dozens  of  stations:  England.  Germany, 
USSR,  France.  Canada.  Italy,  and  so  on 
until  I  tired  of  Ihe  game.  Switching  be- 
I  ween  my  standard  14AVO  and  the  Isoiron 
20,  \  found  as  much  as  i wo  S- units  differ 
ence  and  as  little  as  no  difference  be- 
iween  the  two  antennas.  Typically,  when 
conditions  are  good,  small  antennas  often 
perform  as  wet  I  as  larger  ones,  When  con 
dittons  are  poor  to  marginal  then  the 
larger  antenna  works  best 

However,  J  should  tell  you  that  even 
though  it  is  a  compromise,  (he  3'tai  iso- 
tron  antenna  does  work  well  You  won't 
ace  out  any  of  the  Big  Gun  DX  stations, 
but  then  you  didn't  expect  to.  did  you?  For 
a  Field  Day  portable  antenna,  a  vacation 
antenna,  or  for  a  condo  or  apartment  lo- 
cation, you  II  find  the  Sifai  antenna  a  good 
one  In  fact,  for  the  travel  trailer  or  RV 
owner.  I  believe  it  would  be  nearly  ideal.  It 
is  Inconspicuous,  does  not  look  like  an  an 
tenna  (thereby  not  arousing  suspicious 
neighbors),  and  does  perform.  You  can 
cover  all  of  Ihe  CW  portion  of  the  twenty- 
meter  band  or  all  of  the  phone  portion  with 
two  different  settings  You  must  tune  it 
very  carefully  for  best  match  to  the  50- 
Ohm  transceiver  output,  but  a  little  pa- 
tience here  will  reward  you  handsomely 

The  Isotron  20  may  be  obtained  through 
your  dealer  or  direct  from  me  &Haf  Com- 
pany S,R  2  Box  6Z  Eucha  OK  74342.  The 
price  is  $49  35  ptus  S3  50  shipping,  peck- 
ing, and  handling  charges,  if  you  have  any 
specific  questions  about  this  antenna  or 
any  of  the  other  Silal  space- saving  anten- 
nas, you4 1 1  find  Ralph  to  be  obliging  and 
knowledgeable  Call  him  at  (3&3h^7-2837 
or  ffff  8r-2$3*4094, 

Jim  Gray  W1XU 
73  Staff 

MAILORDER  ANNIE 

There  s  a  song  from  my  college  days 
written  by  the  fate  Harry  Chapin  It's  a  tale 
of  a  pioneer  in  the  new  West  who  has  sent 
foe  a  mailorder  bride.  When  she  steps 
down  from  the  stagecoach  she's  far  from 
a  beauty,  out  to  the  tone  J  y  pioneer  she's 
Ihe  best  thing  that  ever  happened  to  hrm 
Her  name  was  Annie. 

I  doubt  if  Harry  Chapin  was  interested 
in  antenna  design,  but  if  he  had  been,  J 
think  he  might  have  written  his  Mat  f  Order 
Annie  about  the  antenna-analysis  pro- 
gram available  from  Sonnet  Software.  Us 
available  for  Ihe  Apple  H  series  and  the 
Commodore  64 

Contrary  to  the  beliefs  of  so™,  Inex- 
pensive computers  are  very  powerful 
when  matched  with  well-written  software. 
The  past  several  years  have  seen  many 
programs  released  for  amateur  radio  ap- 
plications, but  few  really  put  the  hardware 
to  the  test  Mail -Order  Annie  does* 

Annie  might  best  be  described  as  a  sim^ 


ulator  It  might  not  have  the  same  graphic 
appeal  of  Flight  Simulator,  but  ii  allows 
quite  realistic  Simulations  of  many  differ 
ent  antenna  systems  and  allows  for  the  ef 
facts  of  real  ground  if  desired  The  results 
of  the  program  are  a  lable  of  figures  and  a 
polar  graph  showing  the  radiation  pattern, 
Both  results  can  be  displayed  on  (he 
screen  or  sent  to  a  printer 

Most  antenna  programs  allow  little 
more  than  the  design  of  di poles F  quads, 
yagis,  and  single-element  verticals  Annie 
can  analyze  an  antenna  system  with  a  the- 
oretical Limit  of  65,536  elements!  That 
would  make  a  dandy  antenna  for  the  next 
competition. 

Learning  to  operate  Annie  wilJ  take  a 
while.  The  menu  selections  and  the  ac- 
companying 54-page  manual  are  well  de- 
signed This  program  goes  beyond  my 
own  knowledge  of  antenna  design,  and  I 
had  to  study  the  examples  carefully,  This 
is  a  function  of  my  own  lack  of  experience 
and  not  a  shortcoming  m  Annie, 

The  detaiied  instructions  lead  you 
through  an  analysis  of  a  standard  dipole 
with  and  without  the  effects  of  ground,  a 
sloping  d i pole,  an  inverted  vee.  a  1/4- wave 
and  5^8- wave  vertical,  phased  verticals, 
and  a  3-eiement  yagl  The  results  of  simu- 
lating different  antennas  can  be  very  dra- 
matic. Without  ever  walking  outside  you 
can  try  out  various  configurations  and  pre- 
dict the  results. 

Annie  seems  well  suited  for  use  in  ad 
vanced  theory  classes  where  It  Isn't  van/ 
practical  to  construct  several  antennas 
and  test  them  all  jn  a  very  shod  period  of 
time.  In  fact,  a  wise  program  coordinator 
for  your  club  would  do  well  to  find  some- 
one who  has  Annie  to  demonstrate  it  one 
night  It's  guaranteed  to  hokt  everyone's 
attention. 

You  can  superimpose  several  patterns 
on  the  same  grid  for  comparison  pur- 
poses- The  resolution  of  ihe  polar  graph  is 
Quite  food  Though  the  curves  become  a 
bit  jagged  at  limes,  the  results  utilize  the 
high- resolution  capabilities  of  both  ihe 
Apple  and  Commodore  computers 

One  of  the  few  drawbacks  to  Annie  Is 
the  lack  of  printing  routines  to  accommo- 
date various  printers.  Like  many  programs 
for  the  arn,V'-""  community,  this  one  Is 
written  by  a  fellow  amateur.  Jim  Rautio 
AJ3K.  Jim  wrote  the  print  routine  tor  his 
FX-80  printer,  whtch  means  it  doesn't  work 
with  the  Commodore  printers.  All  Is  not 
lost  since  lha  results  of  Annie  can  be 
saved  to  tape  or  disk  and  recalled  at  a 
later  time.  The  stored  plot  can  be  recalled 
later  on  and  printed  using  whatever  graph- 
ics/hard copy  program  you  may  have.  The 
routine  itself  should  not  be  difficult,  and 
Jim  is  actively  sot  (Citing  feedback  from 
his  users  for  various  printer  configura- 
tions. By  the  time  you  read  this,  atidihonai 
information  may  be  available. 

Annie  Is  100  percent  machine  code.  The 
computations  are  complex,  but  they 
breeze  along  at  the  maximum  speed  al- 
lowed by  the  6502  processor.  It's  quite  im- 
pressive to  watch  the  plot  appear  before 
your  eyes  as  Annie  calculates  the  pattern. 

AH  hough  my  tower  made  it  up  before 
the  bad  weather,  my  40- meter  dipole  is 
barely  1 5  feel  off  ihe  ground.  Annie  has  al- 
lowed me  to  si i  in  the  comf ort  of  the  office 
alt  winter  long  with  warm  feet  and  take  a 
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loch  at  several  possible  configurations  for 
my  dipole.  Now  that  the  weather  is  warm. 
I  can  configure  my  antenna  without  wast- 
ing time  on  some  of  the  arrangements  I 
ti^<i  originally  considered. 

Annie  is  a  welMhoughtout  and  -imple- 
mented program  deserving  the  highest 
marks.  If  you  live  and  breathe  antenna  the- 
ory, it  Is  a  must  If  you  are  like  me  and  like 
to  have  someone/something  e^  do  the 
hard  work  for  you,  Annie  is  a  welcome  ad- 
dition. Apple  d^k  versions  tor  the  II  or  Me 


are  $49.95.  The  Commodore-64  version  is 
available  on  disk  or  tape  for  £39,95 

Ordering  by  mail  doesn'i  always  result 
In  the  best  experience  Mail-Order  Annie, 
though  is  as  beautifuJ  as  they  come.  I 
wonder  if  when  Harry  Chapin  sang.  Alt 
My  Life's  a  Circle  he  could  have  been  re- 
ferring to  polar  plots? 

For  more  information,  contact  Sonnet 
Software,  4397  Luna  Course.  Ltverpool  NY 
13068. 

Jim  Grubbs  K9EJ 
Springfield  IL 


AM  HELP 


I  would  appreciate  a  manual  or  sche- 
matic for  the  Ma  I  lie  rafters  SX  28  and  5K 
110  receivers  and  the  Galaxy  111  trans 


Biff  Richmond  WD4CPQ 

521  Rawitngs  St 

Louisville  KY  40217 

I  need  a  schematic,  pans  list,  and  own- 
er' s  manual  for  a  model  70  Utility  Tester, 
which  was  manufactured  by  Superior  In- 


struments Co.  I  will  be  happy  to  pay  for  all 
copying, 

Jess  Jesse n 

Box  80 

Tyler  MN  56178 

Needed:  NAVSHIPS  0967- 173-7010  Vol. 
Land  93788  Vol.  Z 

Charles  T.  Hulh  WS8NLM 

130  Hunter  St. 

Tiffin  OH  44863 
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THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 

$399 


45  MHz  DUAL  SWEEP  OSCILLOSCOPE 


Unsurpassed  que**T  *'  **  u  nbeaiame  pf*ce,  me  Rimtsy 
scop*  comperes  to  others  costing  nundreas  mom  Features  mcJude 
a  component  letting  Circuit  lor  n»t»ro<  capacitor,  digital  circuit  and 
-3100*  imtirrg  •  t V  «dr>©  iync  *  <i*n*  •  **oe  b*Acj*tdifi  &  ftigft  s±*^- 
ly  •  MlternAi  gr jl.cu'»  •  lionl  p*rt*f  t»ee  njiatof  •  Z  aiift  •  high 
tern  ■  f  mode  •  reguieled  power  supply  •  Ot-  -trtiw 

*  rock  solid  mggermg       -  USA- Add  110,00  P*f  yflH  *Of  pottage,  wwi  onto** 
add  15%  of  lofal  order  few  Jmured  Surface  Mail 


95* 


lflWW*B  ^ 


I  AVTemai  |V  *K>o*  d  * 
•  or  Chi  anaCX? 
it*}  oUlpui  *  auto  tocut 

;  iiv  pi  wmv  lv 


iftttti  of  tu^t  Ik*- 
triage  JwjUtQfl  •  S3  cat^1 

#  In*  tngrjn  souns.  CHI .  Qf^  LWE  SHerr 
-Add  IKLOD  pH   iMl  laf 


$799. 

^agh  t^j^Wy  hOO*  on 


95* 


RAMSEY  D-1100 
VDM  MULTITESTER 

Compact  and  reliable  designed  iq 
M>*v<»  i  wide  tf*f  itty  ol  equipment. 
Features  include  ■  mirror  tack 
scale  •  duubie'iewfttod  precision 
moving  con  ■  double  overload  pro- 
loci  ion  *  an  ideal  low  coil  unit  for 
(he  bftfl inner  or  as  a  spate  bec*-up 
griii 


$1995 


tail  leads  and 
billery  included 


NEW  RAMSEY  1200 
VDM  MULTITESTER 

Chock  irarwsion,  cUodea  and 
LEDf  wilh  lim  prolessionst  quality 
meia*  Other  features  tnchide, 
decibel  scale  *  20K  volt  metering 
ty^tcm  a  an*  rnjf toted  scale  ■ 
polarity  iwdch  •  ?0  moauinng 
rangers  •  safety  probes  •  hnjh 
■mpact  plasty  cm 


IJ  104V 


*        - 


$2495 


leit  lo*0S  *np 
ballery  included 


RAMSEY  D-3100 
DIGITAL  MULTIMETER 

HefaabH?  accurate  digital  mea- 
surements, al  am  amazingly  low 
D25I  •  «e-iine  color  coded  pusti 

buttons,  speeds  range  selector* 
*  abs  pjas.i'.c  tmt  stand  •  roces$*rj 
mpul  jacks  •  overload  protection 
on  5 II  rgngeS  *  3  7  digiH  LCD  1 1 
ptar  with  slid  zero,  auto  polarity 
&  low  BAT  indicator 


$49 


tesl  lead  1  and 

briery  included 


CT-70  7  DIGIT  525  MHz 
COUNTER 

Lao  quality  til  brttaktttrougft  pnc»  Feature) 
■  3  frequency  fingw  each  #nri  pre  rtrnp  •  dual 
seiec  tattle  gate  times  »  gate  aGtmiy  indicator 
•  50mV  (£?  t50  MHr  typical  scmulmty  *  wide 
Frequency  range  *  1  ppm  Accuracy 


CT-70  kit 

BP-4  niC4d  p.i!  k 


wired  Includes 
AC  adapter 


CT-90  9  DIGIT  600  MHz 
COUNTER 

The  most  versatile  10 r  less  than  S3TO  feel  urns  3 
9olec.lfl.tile  gale  limes  ■  9  digits  •  gate  indrcaior 

•  display  hold  *  25mV  @  i5Q  MHz  typical  ^en- 
Sit^rll/  *  10  MHz  ttmebase  1ur  WWV  cjlihrnlion 

•  1  pprn  accuracy 


*149«s 

CT-90 kil  .... 

OV-l  0  1  PPM  oven  timcsa^ 

flP-*  mead  pacfc 


wired  includes 
AC  adapter 


$12995 
.  a.9% 


CT-I25  9DIGIT1.2GHZ 
COUNTER 

A  9  digit  c-mmti'i  Umi  will  [luipertarm  umiis  cosi- 
irug  hundreds  more  •  gate  indicator  »  24m tf  @ 
150  MHz  typical  aanalllvily  •  9  digit  display 
*  1  ppm  accuracy  *  display  hold  *  dual  inputs 
wiin  preampi 


*16995 

BP-t  mead  peck.... 


wired  include* 
AC  adapter 


ft.95 


CT-50  8  DIGIT  600  MHz 
COUNTER 

A  versatile  lab  bench  caunler  Willi  gplional 
roceivc  frequency  adapter,  which  turita  the  CT* 
50  mio  a  digilal  readoul  for  most  any  receivar 
•  25  mV  m  150  MHz  typical  sensitivity  *  A  diqir 
display  *  1  ppm  accuracy 


wind 


s16995 


CT-50.  > 

RA>1  r^cGi  ^rer  adapler  kit , , 


t139« 


WOWAMrQ  B»  IWtAUPiiriEM 


1  --^ 


DM-700  DIGITAL  MULTIMETER 

Professipnai  quaoiy  al  a  hoocnnAt  p*<e  F«e- 
lurvs  include  7b  dift>te^t  ranges  and  5  li. 
trans  ■  Ti  d»g't    1  inch  tED  Oispiey  •  aulo 

^ctmai  piacemenf  *  eutomatkc  po*arrh/ 

%A  4  AQ5    *«**d  includes 
I  5^***    AC  adapter 


PS-2  AUDIO  MULTIPUER 

Tt*e  PS-2  a  handy  lot  high  reso*iiHon  euifro 
resoMion  maasurernents,  nauHttpbaai  UP  in  fre- 
Queo cy  •  great  f of  Pt_  lone  measummein is 
■  ^umpl«es  byiOar«O"0Oim  tesoiudon  & 
boUHn  signal  presHTppVconcfrbciner 


dm-:oc  *  ■ 
UP -1  proOeSal 


$4995 


.^1 


PR-2  COUNTER  PREAMP 

Tr>e  Pfi-2  11  idee'  lor  measuring  «eak  signals 
from  10 10  1 ,00Q  MHz  »  ttat  ?i  db  gam  •  BNC 
connectors  *  great  for  shifting  HF  *  ideal 
lecei  MvfTV  prmmp 


$4  4  95 

PH-2  k,| 


Hhted  induo** 
AC  adept** 


PS-1R  600  MHz  PRESCALER 

extends  Om  range  of  youf  present  counter  to 
500  Mtt;  *  2  stage  preamp  •  dhnde  by  10  c*r- 
cuiiry  •  *ensiiivi?v  25mV  @  150  MHz  •  BNC 
CdnneclPT5  *■  drnes  any  counter 


wired  includes 
AC  adapter 


PS-lS  kit 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug    .  .  $  8.95 
High  impedance  probe,  lighl  loading  .  .  .     16. 9S 

Low  pats  probe,  audio  use 16.95 

Direct  probe,  general  purpose  use 13.95 

Tilt  bail,  for  CT-70.  40. 125 .-. .     3.95 


^m 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS;  •  firulKli&n  guaranteed!  *  f  limine  tor  IQ  tiayi.  if  Oft  pteiseri  rejurri  irt 
original  lorm  for  refund  ■  idd  5l.  for  shipping  and  irttunoce  to  I  mmrmifn  of 
ISO  Ofl  *  overseas  add  IS4*  lor  stihtce  mail  *  COD  add  S^SO  [CQfl  in  USA  onfyl 
■  irdtri  under  115  00  add  SI  50  *  MY  residents  add  7'  i  sales  lax  *  90  day  pins 
ffirrtnfy  an  all  kits  •  \  year  parts  &  labor  warranty  en  all  wired  units 


=  =  ==^^=1   RAWSEY  ELECTRONICS,  INC. 


^  #^  IV!  r^ r_  T      2575  Baird  Rd. 


— J    Pemieltt.  N.Y.  14626 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


Band 


Kit 


10M,6M, 
2M.220       $680 


440 


$780 


Wired 

$880 
$980 


FEATURES: 


SENSITIVITY  SECOND  TO  NONE;  0.15  uV  {VHF),  0.2  uV(UHF)TYR 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&  CERAMIC  FILTER  FOR  >  lOOdBAT  ±  12KH2.  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE  &  INTERMOD. 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER-PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT- 
TERS, SEPARATE  LOCAL  SPEAKER  AMPLIFIER  &  CONTROL. 
CLEAN,  EASYTUNETRANSMITTER;UPTO  20  WATTS  OUT  (UP  TO 
SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS.  TELEMETRY,  ETC. 


•  R144/R220  FM  RCVRS  for  2M  or  220  MHz.  0.l5uV 

sens.;8  pole  xtal  filter  &  ceramic  fitter  in  M,  helical 
resonator  front  end  for  exceptional  selectivity. 
>i00dBal  i  1 2  kHz,  best  available  today.  Flut- 
ter-proof squelch,  AFC  tracks  drifting  xmtrs, 
Xtal  oven  avail  Kit  only  $138. 

•  R451  FM  RCVR  Same  but  for  uhf.  Tuned 
line  front  end,  0.3  uV  sens.  Kit  only  $138. 

•  R76  FM  RCVR  for  10M.  6M.  2M,  or  220.  As  above, 
but  w/o  AFC  or  he!,  res.  Kits  only  $118.  Also  avail  w/4  pole  fitter,  only  $9B/kiL 

•  R110  VHf  AM  RECEIVER  kit  for  VHF  aircraft 

or  ham  bands  or  Space  Shuttle.  Only  $98,      ^S*Q*i 

•  T51  VHF  FM  EXCITER  fori QM,eM,2M,  or 
220  MHz.  2  Wat1scontmuousr  up  to3W 
intermittent.  $68/kit 

•  T451  UHFFM  EXCITER  2  to  3  Watts.  Kit  only  $78. 
Xta(  oven  avail. 

•  VHF  &  UHF  LINEAR  AMPLIFIERS.  For  either  FM  or  3SB.  Power  levels 
from  10  to  45  Watts  to  go  with  exciters  &  xmtg  converters.  Several  models. 
Kits  from  $78. 


NOW— FCC  TYPE-ACCEPTED  TRANSMITTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  &  UHF.  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


Models  to  covet  every  practical  rt  &  (f  range  to  listen  to  SSB 
FM.ATV,etc.NF»2dBofies8. 


LOW-NOISE  PREAMPS 


VHF  MODELS 

Kit  with  Case  $49 

Less  Case  $39 

Wired  $69 


UHF  MODELS 

Kit  with  Case  $59 

Less  Case  $49 

Wired  $75 


AintQfira 

Receiver 

Input  Rang* 

Output 

28-32 

144-14* 

50-53 

28-30 

50-5* 

144-148 

t +4-146 

28-30 

145-147 

20-30 

144-144  4 

27-274 

14S-14S 

28-30 

144-140 

50-54 

220-222 

28-30 

220-224 

144-148 

222-226 

144-T4S 

220-224 

50-54 

222-224 

28-30 

432-434 

28-30 

43S-437 

28-30 

432-436 

144-148 

432-436 

50-54 

439  2$ 

51.25 

SCANNER  CONVERTERS  Copy  806MHz  band  on  any  scan- 
ner Wired;te5ledONLYS8B 


TRANSMIT  CONVERTERS 


For  SSB,  CW,  ATV,  FW.  etc.  Why  pay  big  bucks  for  a  mult* 
mode  ng  for  eac h  band7  Can  be  linked  w i  tti  rec e  tve  convert- 
ers for  transceive  2  Watts,  output  vhf,  1  Wall  uhf. 


Hamtronics  Breaks 
the  Price  Barrier! 

* 

No  Need  lo  Pay  SaQ  to  $125 
for  a  QaAs  FET  Preamp. 


FEATURES: 

•  Very  LwNoiss  0.7  dB  VHF,  0.8  dB  UHF 

•  High  Gain;  18  to  28  dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAs  FET.  Very  Stable 

MODEL  TUNES  RANGE  PRICE 


LNG28 

26-30    MHz 

$49 

LNG-5G 

46-56    MHz 

$49 

LNG-144 

137-150  MHz 

$49 

LNG-160 

150-172  MHz 

$49 

LNG-220 

210-230  MHz 

$49 

LNG-432 

40CM70  MHz 

$49 

LNG-800 

800-960  MHz 

$49 

For  VHF, 
Model  XV2 
Kit  S79 
Wired  $149 
(Specify  band) 

For  UHF, 
Model  XV4 
Kit  $99 
Wired  $169 


Eacitar 
Input  Range 

2fr30 

28-29 

38-30 

Z7-27.4 

28-30 

m-u 

114-146 
1 44- 146 

26-30 
26-30 

50-54 

6125 
144-148 


Antenna 
Output 

144-146 

148-148 

30-52 

114-1444 

220-222* 

220-224 

50-52 

144-148 


432-434 


43025 

432  436' 


*A*kM20Fw2M  input 


VHF  &  UHF  LINEAR  AMPLIFIERS,  Use  with  above, 
Power  levels  from  10  to  45  Watts.  Several  models, 
kits  from  $73. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce intermod  and 
cross-band  interference 
in  critical  applications. 
12dBgain. 


Model 

HRA-144 
HRA-220 

HRA-432 
HRA-<  ) 
HRA-(     ) 


Tuning  Range 

143-150MHZ 
213-233  MHz 
420-450  MHZ 
150-174  MHz 
450-470  MHz 


Price 

$49 
$49 

$59 
$54 
$64 


ACCESSORIES 


*  MO-202  FSK  DATA  MODULATOR.  Run  up 

to  1200  baud  digftal  or  packet  radio  sig- 
nals through  any  FM  transmitter.  Auto- 
matically keys  transmitter  and  provides 
handshakes.  1200/2200  Hz  tones.  Kit  only 
$45. 

*  DE-202  FSK  DATA  DEMODULATOR.  Use 
with  any  FM  receiver  to  detect  packet  ra- 
dio or  other  d igital  data  in  ll202,T  modem 
format.  Provides  audio  conditioning  and 
handshakes.  Kit  only  $38. 

*  COR-2  KIT  With  audio  mixer,  local 
speaker  amplifier,  tail  &  time-out  timers. 
Only  $38. 

» COR-3  KIT  as  above,  but  with  "courtesy 
beep".  Only  $58. 

•  CWID  KITS  158  bits,  easily  field  program- 
mable, clean  audio.  Kit  only  $68. 

*  A16  RF  TIGHT  BOX  Deep  drawn  alum, 
case  with  tight  cover  and  no  seams. 

7  x  8  x 2  inches.  Designed  especially  for 
repeaters.  $20. 

•  DTMF  DECODER/CONTROLLER  KfTS. 
Control  2 separate  on/off  functions  with 
touchtones*  e,g.T  repeater  and  auto- 
patch.  Use  with  main  oraux,  receiver  or 
with  Autopatch.  Only  $90 

•  AUTOPATCH  KITS.  Provide  repeater  auto^ 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Onfy  $90.  Requires  DTMF  Module. 

•  SIMPLEX  AUTOPATCH.  Use  with  your  FM 
transceiver.  System  includes  DTMF  &  Au- 
topatch modules  above  and  new  Timing 
module  to  provide  simplex  autopatch  and 
reverse  autopatch.  Complete  patch  sys- 
tem only  $200/kit,  Call  or  write  for  details. 


Send  $1  for  Complete  Catalog 

(Send  $2.00  or  4  I  RC's  for  overseas  mailing) 

Order  by  phone  or  mail  *  Add  S3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


ronics,  inc. 

65-D  MOUL  ROAD  •  HILTON  NY  14468 

Phone:  716-392-9430        Hamiwite**  Is  a  ngSslerta  tradtmtrt 


John  J.  Meshna  Jr.,  Inc 

P.  a  Bax62  19AllertonSt    K  Lyrm,  Ma.  01904:  Tel:  (617)  59&227S 


COMPUTER  TERMINAL  BUILDING  BLOCK  $50,00 

This  is  a  great  beginning  for  a  computer  terminal.   It  is  a  brand  new,  Panasonic,  9  ' 
TTL  input  monitor  complete  with  its  own  self-contained,  switching  power  supply* 
and  a  removeable  (four  screws)  triple  output  power  supply.  The  whole  assembly 
runs  on  1 1 5  /2 30  V,  5  0  /6  0  Hz.    Now  for  some  specifics:   9  M  green  phosphor,  TTL 
input  monitor,  attached  regulated  1  2  VDC,  1 .5  A  power  supply  used  exclusively  to 
run  the  monitor  and  an  attached  triple  output  switching  power  supply  with  outputs 
of  5  VDC  §  3 ,5  Ar  +12  VDC  @  50  0  ma,  and  —12  VDC  @  500  ma,  The  assembly  has 
mounting  feet  and  should  be  a  snap  to  make  a  case  for.   Comes  with  hook  up  data. 
New,  factory  boxed.   We  are  offering  this  to  you  4  ways: 

*  COMPLETE  SET-UP  AS  SHOWN,  including  monitor,  low  voltage  supply  and 

triple  output  supply,  SPL416-38,  14  Lbs.,  $50.00,    5 /S  225, 00 

*  TRIPLE  OUTPUT  SUPPLY  ONLY,  SPL417  38,   3  Lbs.       $15.00 

*  9"  MONITOR  ONLY,  (you  supply  low  voltage  input)  SPL-114-38,    10  Lbs,   $  25,00 

*  9"  MONITOR  W/LOW  VOLTAGE  SUPPLY  ONLY,  SPL-115-38,   12  Lbs.     $40.00 


Green  phosphor 
+5,  +1 2,  ^12VDC  Supply 


CRT 


12VpCSuppiy 


Monitor  Chassis 
w/Display  Board 


SEAGATE  TECHNOLOGY  ST  506  5l4"  HARD  DRIVES 

The  Seagate  Technology  ST  506  hard  disc  drive  utilizes  proven  Winchester  teacnology  for 
reliable  storage  of  up  to  5  megabytes  of  formatted  data.  Some  features  of  this  very  popu- 
lar drive  are:  5  megabit/second  data  transfer  rate,  simple  floppy  like  interfaceT  high  speed 
band  actuator  &  stepper  head  positioning,  requires  only  +5  &  +12  vdc7  and  same  physical 
size  and  mounting  paramters  as  a  mini  floppy  drive.  This  Shugart  compatible  drive  is  the 
same  as  used  on  many  home  personal  computers.  Each  drive  is  checked  out  prior  to  ship- 
ment Comes  with  data.  Only  a  few  on  hand,  so  order  early, 
Shpg.  wt.  8  lb.    ST-506  JO05.ee     REDUCED!  now  only  $1 75.00 


TI  99/4 A  Owners:  We  are  in  the  process  of  developing  a  Winchester  Hard  Drive 
subsystem  for  the  Texas  Instruments  99/4 A.  Please  call  or  send  BASE  for  further  info, 


1/2  Height  1  MEGabyte  Disc  Drives 

Here  we  go  with  another  blockbuster  buy  on  disc  drives  which  should 

make  the  competion's  head  spin!    We  are  offering  brand  new,  Mitsubishi 

no.  48  53,1  /2  height,  1  megabyte,  mini  floppy  disc  drives.   These  drives 

are  beautiful.   They  are  fuliy  Shugart  34  pin  compatible.   All  are  double 

side,  double  density,  SO  tracks  per  side  units.   Each  runs  on  +5  vdc,  .5  A 

and  H-12vdc,  H  A,   Just  the  drives  to  use  with  your  IBM,  Sanyo  or  other 

computer,   Each  order  will  come  with  schematics  and  pin  out  data. 

SPL-8  5C-3  5  $17  5,00  ea;:h     $1.7  5.00  each,   2/$32  5,0  0,   5 /$  72  5  ,00  *  HEATH 

New,  75  watt  power  supply.  +5vdc  5.5amps,  +12vdc  4amps,  -12vdc  .3amps  *  XEROX 


115/230  input  Made  by  Gl,  fully  enclosed,  with  schematic. 
Shpg.  wt.  4  lb.         PS-10  $50.00 


Use  with 

*  IBM  ^ 

*  RADIO  SHACK 


SANYO 


HIGH  POWER  SURVEILLANCE  IR  SCOPE 


This  Infra- Red  scope  was  designed  specifically  for  long  range  surveillance 
use.   The  builHn,  totally  invisible,  5  0  watt  halogen  lamp  IR  source  is 
coupled   with  a  premium  grade  type  6  03  2  image  converter  tube,  2  65  mm 
f4.2  lens,  and  16  power  military  spec,  color  corrected  eyepiece  make 
this  an  ideal  unit  for  viewing  of  clandestine  activities  or  animals.   The 
scope  is  capable  of  detection  at  more  than  300  feet,  recognition  at 
300  feet  and  positive  facial  identification  at  1  50  feet.   It  runs  on 
12  VDC  which  makes  it  ideal  for  mobile  use.   It  comes  with  a  remove- 
able  hand  grip  which  allows  for  tripod  mounting,  2  power  cords  for 
cigarette  lighter  or  battery  terminals,  instructions  and  a  90  day 
warranty.   Listed  below  are  accessories  which  make  this  a  very 
versatile  instrument.   The  scope  and  accessories  are  new  and  guaran- 
teed functional.   Net  wt,  5-1  /4  Lbs. 
IR  Scope  part  no.   ELD  Shpg.  Wt.   7  Lbs.  $735,00  ea. 


ACCESSORIES:  - 


12  VDC  GELL  BATTERY  for  above,   Shpg.  Wt  6  Lbs.       $35.00 

B  J  OCULAR  EYEPIECE  which  can  be  used  in  place  of  the  standard 
eyepiece.    This  allows  the  scene  being  produced  by  the  IR  viewer 
to  be  seen  by  the  operator  up  to  4  ft  away.    2  Lbs.  $89.95 


MALE  "T"fT6  CAMERA  DAPTER  for  SLR  cameras 

Shpg.  Wt.  1   Lb*  $129.00 

MALE  "0"  to  FEMALE  "T"  ADAPTER  for  CCTV,  requires  use 
of  above  male  "T"  f  L6  adapter.     Shpg,  Wt  1   Lb,  $29.95 


Free  72  page  catalogue  available  or  send  $1.00  for  1st    Phone  (617)  595-2275  to  place  your  order  by  phone. 
class  service  to  P.  O.  Box  62  E.  Lynn,  Ma.  01904*  MC,  VISA,  or  American  Express  charge  cards  accepted. 

80     73  for  Radio  Amateurs  •  September,  1985 


COMMUNICATE 


Special  Report 
Volunteer  Examiners 

HAM-DAY  '85- 
Are  You  Ready? 

Ten  Million  Resistors: 
The  Incredible  Digiohm 

PRIVATE 

EARTH 

STATIONS 


FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 

73for  Radio  Amateurs 


YES 


i  Start  my  no-risk  subscription  today  and  send  me  12  issues 
♦  of  73  for  $19.97.  I'll  save  33%  off  the  newsstand  price! 


D  CHECK/MO  □   Bill  Me     (pleuae  make  check  payable  to  7i) 


Name_ 
Address. 
City 


State 


Canada  &.  Mexico  $22.97,   I  year  only,  US  iundi  drawn  on  US  bank. 
Foreign  surface  139.97,  1  year  only,  US  funds  drawn  on  US  bank. 
Foreign  airmail,  please  inquire.  Please  allow  6-fl  weeks  for  delivery. 


7JP  far  Radio 
/  ^  Amateurs 

PO  Box  931,  Farmingdale,  NY  11737 


■&-&ea? 


BULLETIN 


For  more  than  40  year*  we 
hove  been  serving  the  amateur 
community  with  QUALITY  PRQ0UCT5  and 
DEPENDABLE  SE-R-V-I-C-E"  and,  we  fully  intend  io 
carry  on  this  proud  tradition  with  even  MORE  new 
producl  lines  plus  the  same  "fair  treatment  you  ve 
come  to  rely  on.  Our  reconditioned  equjpmem  is  of  the 
finest  quality  with  30.  60  and  even  90-day  ports  ond 
labor  warranties  on  selected  pieces. 
And.  remember      . 

—  WE  SERVICE  WHAT  WE  SELL  — 


AEA 

DRAKE 

MOSELEY 

AMECO 

ENCOMM 

NYE 

AMERtTROM 

HUSTLES 

PALOMAR 

ANTEK 

ICOM 

RADIO  CALLBOOK 

ARRL 

JANEL 

ROBOT 

ASTRON 

KANTROMCS 

ROHN 

ANTENNA 

KDK 

TELEX  /  HYGAIN 

SPECIALISTS 

ILM 

TENTEC 

BIW 

LARSEN 

TttORENWOOO 

BENCHER 

MFJ 

UNADILU  )  RETCO 

BUTTERNUT 

MINI  PRODUCTS 

YAE5U 

CUSHCRAFT 

MIRAGE 

DIAWA 

Write  today  for  our  latest 


Bulletin/Used  Equipment  List 


StRVKE 


ond 


SATISFACTION! 


STORE  HOURS: 

9-5  P.M.  (CST) 
MONDAY  thru  FRIDAY 

OPEN  SATURDAYS 
from  9-1  P.M.  (CST) 

CLOSED 
SUNDAYS/ HOLIDAYS 


MAIL  AND 

TELEPHONE 

ORDERS 

WELCOMED 
.  ,  Tttvy'r*  our 
buiintttf ! 
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P  O.  Box  73 

208  East  Kemp 

Watertown,  SO  57201 


AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER" 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  Wri  k*  Us  Today  For  a  Quote! 
You'll  Find  Us  lobe  Courteous,  Knowledgeable 

and  Honest 

phone  (605)  886-7314 


AEA  AAAT-L   REGULARLY  $479.95 

NOW  ONLY  $299.95 

THE    AMTOR  TERMINAL  UNIT!!!    Works    with    any 
ASCII  terminal  or  personal  computer  with  a  terminal 
program.  Also  works  RTTY,  CW,  ASCII- 
ORDER  YOURS  TODAY  I  Limited  quantities. 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master™  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  ■  4- 
channel  receiver  voting  *  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834   (617)  372-3442 
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PoiMTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Or, 
Atco  NJ  08004 

ARRL  VHF  QSO  PARTY 
Starts:  1S00  UTC  September  t4 
Ends:  0300  UTC  September  15 

Sponsored  by  the  ARRL.  the  objective 
of  this  contest  is  to  work  as  many  amateur 
stations  m  as  many  different  2  *  1  grid 
squares  as  possible  using  authorized  am- 
ateur frequencies  above  50  MHz  Operat- 
ing categories  include:  single  operator 
mufti-  of  single  band  and  mufti  opera  tor 
Single-band  entries  on  50.  144,  220,  432, 
and  I29&and-up  categories  will  be  recog- 
nized both  m  QST  score  listings  and  In 
awards  offered.  Contacts  may  be  made  on 
any  and  all  bands  without  jeopardizing 
single-band-en  try  status.  Such  additional 
contacts  are  encouraged  and  should  be 
reported.  Multi-operator  stations  must  lo- 
cate an  equipment  (including  antennas) 
within  a  circle  whose  diameter  does  not 
exceed  300  meters. 

Retransmitting  either  or  both  stations 
or  use  of  repealer  frequencies  is  not  per- 
mitted. Also,  use  of  the  national  simplex 
frequency,  14652;  or  immediately  adja- 
cent guard  frequencies  is  prohibited.  Only 
recognized  simplex  frequencies  may  be 
used,  such  as  144.90  to  145.10,  146-49, 0,55 
and  0.58.  and  147.42,  0,45,  0,4B.  0  51,  0.54, 
and  0,57  MHz  on  the  2-meter  band.  Local 
option  simplex  channels  and  frequencies 
adjacent  to  the  above  that  do  no!  violate 
the  Intent  of  the  above  or  the  spirit  and  in- 
tent of  the  band  plans  as  recommended  (n 
the  ARRL  Repeater  Directory  may  be  used 
for  contest  purposes. 

Stations  may  be  worked  only  once  par 
band  for  credit,  regardless  of  mode. 
Cross  band  QSOs  do  not  count.  Partial 
QSOs  do  not  count;  both  calls,  the  full  ex- 
change, and  acknowledgment  must  be 
sent  and  received. 

Fixed,  portable,  or  mobile  operation  un- 
der one  call  from  one  2  x  1  grid  square 
only  is  permitted.  A  transmitter  used  to 
contact  one  or  more  stations  may  not  be 
used  subsequently  under  any  olher  call 
during  the  contest  period  (with  the  excep- 
tion of  family  stations  where  more  than 
one  call  is  assigned  to  one  location  by 
FCC/DOC);  one  operator  may  not  give  out 
contest  QSOs  using  more  than  one  cafrt- 
sign  from  any  one  location. 


Only  one  signal  per  band  at  any  given 
time  is  permitted,  regardless  of  mode. 
While  no  minimum  distance  is  specified 
for  contacts,  equipment  should  be  capa- 
ble of  real  communications  {i.e.,  able  to 
Communicate  over  at  least  i  km). 

Multi-operator  stations  may  not  include 
QSOs  with  their  own  operators  except  on 
frequencies  higher  than  2.3  GHz:  Even 
then,  a  complete,  different  station  must 
exist  for  each  QSO  made  under  these  con- 
ditions- Above  300  GHz,  contacts  are  per- 
mitted fo*  contest  credit  onty  between 
licensed  amateurs  of  Technician  class  or 
higher  using  coherent  radiation  on  trans- 
mission {e.g..  laser}  and  employing  at  least 
one  stage  of  electronic  detection  on  re- 

cerve. 

A  station  located  precisely  on  a  dividing 
line  between  grid  squares  must  select 
only  one  as  the  location  for  exchange  pur- 
poses. A  different  grid-square  multiplier 
cannot  be  given  out  without  moving  the 
complete  station  (including  antennas)  at 
least  100  meters. 

EXCHANGE 

Grid- square  locator  (see  January,  1983, 
QST.  page  491  Exchange  of  signal  reports 
is  optional. 

SCORING: 

Count  one  point  for  each  complete  50- 
or  144-MHz  OSO.  two  points  for  each  22r> 
Or  432-MHz  QSO,  three  points  for  each 
1296-MHz  OSO,  and  four  points  for  each 
2,3-GHz  or  higher  QSO,  The  multiplier  is 
the  total  number  of  different  grid  squares 
worked  per  band.  Each  2x1  grid  square 
counts  as  one  multiplier  on  each  band  it  is 
worked.  Multiply  total  QSO  points  from  alt 
bands  operated  by  the  total  number  of 
multipliers  for  final  score, 

A  WARDS: 

Awards  will  be  Issued  to  the  top  single- 
operator  score  In  each  ARRL  section,  as 
well  as  top  single  operator  on  each  band 
In  each  ARRL  section  where  significant  ef- 
fort or  competition  is  evidenced.  Multi-op- 
erator awards  will  be  issued  for  the  top 
score  in  each  ARRL  section  where  signifi- 
cant effort  or  competition  is  evidenced. 
However,  multi-operator  entries  are  not  el- 
igible for  single-band  awards, 

ENTRIES: 

Entries  must  be  postmarked  no  later 
than  30  days  after  the  end  of  the  contest 


CALENDAR 


Sep  14-15 
Sep  14-16 

Sep  23-29 
Od  5-6 
Oct  6-7 
Oct  12-13 
Oct  12-13 
Oct  19-20 
Od  19-20 
Oct  19-20 
Od  19-21 

Nov  2-3 
Nov  16-17 

Dec  7-8 
Dec  14-15 
Dec  26- Jan  1 


ARRL  VHF  OSO  Party 

Wishing* on  OSO  Petty 

G  OR P- Club  CW  Activity  Weekend 

ARRL  QSO  Party— CW 

Illinois  QSO  Parly 

Rio  CW  DX  Contest 

ARRL  QSO  Party- Phone 

ARRL  Simulated  Emergency  Test 

Jamboree  On  The  Air 

Work  ad  All  Y2  Contest 

Rhode  Island  QSO  Party 

ARRL  Sweepstakes— CW 

ARRL  Sweepstakes— Phone 

ARRL  1*r> Meter  Contesi 

ARRL  10- Meter  Contest 

ORP  Winter  Sports— CW 


QSL  OF  THE  MONTH 

To  enter  your  OSL.  mail  it  Jn  an  envelope  to  73  BO  Pine  Street,  Peterborough  NH  03460, 
Attn:  OSL  of  the  Month.  Winners  receive  a  one-year  subscription  (or  extension)  to  73. 
Entries  not  in  envelopes  cannot  be  accepted. 


and  should  be  addressed  to  ARRL  head- 
quarters 

WASHINGTON  STATE 

QSO  PARTY 

0100  UTC  September  14 

to  0700  UTC  September  14 

1300  UTC  September  14 
to  0700  UTC  September  15 

1300  UTC  September  15 
to  0100  UTC  September  16 

The  twentieth  annual  contest  spon- 
sored by  the  Boeing  Employees'  Amateur 
Radio  Society  (BEARS)  Is  divided  Into 
three  operating  periods,  as  shown.  All  am- 
ateurs are  invited  to  participate.  All  bands 
and  modes  may  be  used,  but  no  CW  QSOs 
are  allowed  In  the  phone  bands.  Stations 
may  be  worked  once  on  each  band  and 
more  for  contact  points  and  more  than 
once  each  band/mode  If  they  are  addi- 
tional multipliers. 

EXCHANGE; 

QSO  number,  RSrJ),  and  state,  province^ 
country,  or  Washington  county. 

FREQUENCIES: 

Phone— 1815.  3925,  7260,  H260\  21380, 
28580. 

CW-1805,  3580,  7060,  14060,  21060, 
28160 

Novice-3725,  7125, 21 150,  28160. 

SCORING: 

Washington  stations  score  2  points  for 


each  phone  contact  and  3  points  for  each 
CW  contact,  including  contacts  with  other 
Washington  stations.  Multiply  QSO  points 
by  the  total  number  of  different  states,  Ca- 
nadian pr evinces,  and  other  foreign  coun- 
tries wofked. 

Att  others  score  2  points  for  each  phone 
contact  and  3  points  for  each  GW  contact 
with  a  Washington  station.  Multiply  OSO 
points  by  the  total  number  of  different 
Washington  counties  worked  (39  maxi- 
mum). There  will  be  an  extra  multiplier  of 
one  for  each  group  of  8  contacts  with  the 
same  Washington  county  for  ail  non- 
Washington  stations. 

AWARDS: 

Certificates  will  be  awarded  to  the  high- 
est-scoring station  (both  single  and  multi- 
operator)  in  each  state,  Canadian  prov 
ince,  foreign  country,  and  Washington 
county.  Additional  certificates  may  be  is- 
sued at  the  discretion  of  the  Contest  Com- 
mittee. Worked  Five  BEARS  Awards  also 
are  available  to  anyone  working  5  club 
members  before,  during,  or  after  the  QSO 
party  (unless  previously  Issued).  All  030 
party  entries  will  be  screened  by  the  Con- 
test Committee  for  possible  Worked  Hve 
BEARS  Awards.  Worked  Three  BEAR  Cubs 
Awards  are  also  available  for  working  3 
Novice  members.  All  BEARS  Awards  other 
than  OSO  party  certificates  are  bandied 
by  Roy  Brashear  W7RJW.  5711  South 
129th  Street.  Seattle  WA  98178,  (See  page 
28  of  the  August,  1979.  issue  of  73  for 
more  details.) 


FAPCA>BEAC(D)M 


THE  FLORIDA  AMATEUR  DIGITAL  COMMUNICATIONS  ASSOCIATION  NEWSLETTER 

NEWSLETTER  OF  THE  MONTH 

The  Florida  Amateur  Digital  Communications  Association  (FADCA)  receives 
September's  prize  for  its  outstanding  publication,  the  FADCA  >  BE  A  CO  N.  You'll 
not  find  a  great  deal  of  information  about  FADCA  in  the  BEACON,  no  minutes  of 
the  last  meeting,  no  endless  pleas  for  cfub  participation.  In  their  place  is  a  Hood 
of  material  about  packet  radio— reviews  of  new  equipment,  modification  and 
construction  articles.  tipsr  and  techniques,  all  packed  into  a  volume  that  be- 
comes more  a  reference  book  than  a  newsletter. 

Gwyn  Reedy  Wl  BEL  puts  it  all  together  each  month,  with  a  small  army  lending 
assistance  The  many  names  that  appear  on  the  masthead  include  Brad  Voss 
WB8PZE.  Cheryl  Voss,  David  Hunt.  Jim  Homan  W4DPH.  Phil  LaMarche  W9DVM. 
and  Pat  Shaughnessy  KF4EF,  ail  of  whom  help  Gwyn  produce  mis  exceptional 

journal. 

To  enter  your  club's  newsletter  in  73's  Newsletter  of  the  Month  Coolest,  send 
it  to  73, 80  Pine  Si  reel,  Peterborough  NH  03453.  Attn:  Newsletter  of  the  Month, 
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ENTRIES: 

Logs  must  show  dates/ times  in  UTC. 
stations  worked,  exchanges  sent  and  re 
ceived,  bands  and  modes  used,  and 
scores  claimed  include  a  dupe  sheet  for 
entries  with  more  than  200  OSOs.  Each  en- 
try must  include  a  signed  statement  that 
the  decision  of  the  Contest  Comrmttee 
will  Oe  accepted  as  final,  No  logs  can  do 
returned,  Results  of  the  OSO  party  will  be 
mailed  to  ail  entrants  and  an  SASE  is  nor 
required.  Log  sheets  and  summary  sheets 


must  be  postmarked  no  later  than  October 
17th  and  sent  to:  Boeing  Employees'  Am- 
ateur Radio  Society,  cfo  Willis  D,  Props  I 
K7RS,  1B415  38th  Avenue  South,  Seattle 
WA  98188 

G-QftP-CLUB 

CW  ACTIVITY  WEEKEND 

Starts  0900  UTC  September  28 

Ends  2300  UTC  September  29 

AH  radio  amateurs  interested  in  QRP 


are  Invited  to  take  part  \n  the  club's  Activ- 
ity Weekend.  No  special  exchange  infor- 
mation was  mentioned  in  the  Information 
provided  by  the  club.  Tne operating  scried 
uied  for  this  last  weekend  is  as  follows: 

0900- T 100  ^  14060,21060,28060 
1100-1300  -  3560.7030 
1300-1400  -  10106 
1400-1700  =  14060.21060.28060 
1700-1900  =  3560,7030 
1900-2100  ^  14060 
2100-2300  =  3560,  7030 


Reports  on  the  Activity  Weekend  are 
welcomed  by  Christopher  J,  Page  &4BUE, 
Alamosa.  The  Paddocks  Upper  Beeding. 
Steyning,  West  Sussex,  BN4  3JW 
England, 

Full  details  on  membership  of  G-ORP- 
Club  are  available  from  the  membership 
secretary,  Fred  Gar  rait  G4HOM.  47  Tils- 
head  Close.  Druids  Heath,  Birmingham, 
B14  5LT  England. 


SIDEBAND  SQUELCH 


iri&tie  m«t  HF-SSB  transceivers 
Requires  human  voice  to  activate 
Junofes  sialic  notse  ana  hetrodynes 
OflAitt  awlch  only  -no  adjustments' 
Connects  to  audio  leads-  and  9/12  VOC 

.  assembled  and  tasieo  $99  95 
CompHrie  with  comprehensive  manual 
Used  worldwide  m  commercial  and  mi  Wary 

CMC  COMMUNICATIONS, 

5479  Jelport,  Tampa,  FL  336  H  (S13J  885-3996 


"MULTI-BAND  SLOPERS 

ALSO:  PlPQlES  fc  UMTCD-SWICE  HH7PWAS 
Quttfmftng  t)+ttotma*€+  <K  WfWW  ■frttftff«i   >%  <re< 1  >,np*rtl  ~     Homw 
JOT    iwuiw*»nd  fln3-SlGNM    itpnttl    Automatic  band  sw  i  lc*wtfl  -  Vw» 
low  SWR-Con  l«»d*  31*  0<*-*f  *  Compter-     fULLf  ASSEMBLED) 
la  TOUT  JPBClT^d  C#nl#»  |r*qu*i«LTe«ChtUIHl     *    fJ»»   f  91*11*11   *  VSff 
tow    pralil*  ■  Comelvli    hTfcX  r  u  ct  ■  an  i  -  * &m  pflfJO"*!  th«-Ch   KCepled  | 


4  BANC  SLOPED  - 100  10.40  30.(K?0«  60  II  tang 

1     -           ...         -iso.  10  10M  60  M.    •* 

1  *-            "         -  flfl  flDM  40  II      ■■ 
3      *•        NO-TBAP  DiPOkE     tM.  Itn,  4DM  11311.  kwg 

2  --                                 -            »0,4GM  Hit.    « 

*  E3AWD    SPACE-SAVER  C|POLE  ■  160  thru  10M  *  Wl.lortq 

*  Rnquires  wide  i Jingo  Umm  fftD. 40.  JO.  IrjMwtfhuui   lunar) 


S  48  Pfrfl 
S  43     h 
J  3S   - 
|  71    « 

5    BSppd 


SEND   SASE  lor  conipuHg  riOlllllnH  IhWO  «'*d  pi  Her  urtitnnj  ani'jnnii!. 


W9IHN    ANTENNAS  312  394  1414 

BOX  393-S      MT-  PROSPECT,  II  60056 


ENGINEERING   CONSULTING 

IfSITR  O  DU  C  E  S 


TOUCHTONE      DTMF 

to  RS-232-C 
300  BAUD  INTERFACE 


TOUCHTONE^  DECODER  KIT 


•  Um  your  computer  to  decode  DTMF  louchtonoa 

•  PecenreaM  iBiiigsts  ■•  ^tmrrgmiUed 

•  :  offTBmfixir«3HTipA»tffl-inBASlCtocteiOTdemuft>- 
digrt  'strings',  display  dt^ls.  sound  atarm&.  obwrvr 
teenjt  cod«&  control  rda  .  oie  baae 

•  Simple  to  use  lust  provide  f  18  VOC  smj  aucho.  hoc* 
two  wires  to  the  R3*233-Cser*fll  input  on  fOurcomt 
ler  enter  a  pimple  B  AS  IC  program  and  hi?  tj»n  to  dee  ode 

•  Sample  BASIC  program  and  *nstruCtJOn&  included 

Modal  OAP-1  ^JlrjL 

Wired  a  net  T  gated         £5  8  9  . 

1   piping  USA  Cai  & 
VfSA  wniJ  M        ■ 


ENGINEERING  CONSULTING 

BB3  CANDLE\WOOD  ST.,  HRIA,  CA   BSB01 
714/671-aOOB 


i: 


SSIP01  DTMF  Receiver 
Receive  all  1  6  DTMF  dtgi<t& 
No  additional  filtering 
Output  BCD  or  he*  format 
Low  power  f?3m«  @  12V] 
Kit  includes  3  58Mhz  crystal 
22  pin  IC  socket  resistor 
capacitors  data  sheet 
and!  schematics 


-  MOQEt  TTK  - 

$22.95 


4  DIGIT  SEQUENCE  DECODER 


Completely  wired  S  tested 
User  program  able 
LED  status  indicator 
Open  collector  output 
Control  relays  mute  awd»o 
Control  link  on  otf 
Custom  IC  insures  hngh 
reliability  &  small  size' 
Fits  inside  most  rips  runs 
on  12  VOC{35mel 
Over  1500  different  codes1 

•  Makes  eiceikmt  pr-vete  call  on  busy  repeaters1 

•  Use  it  to  turn  on  audio  or  sournd  an  alarm 

•  Momentary  and  latching  outputs 

MasterCard  and  Visa  accepted,  or  sentf  check  M  0 
Cai  address  a drf  fi%  pnefl  in r. rude s  shipping  USA  Send  to 


ENGINEERING  CONSULTING 

583  CAMDLEWOOO  ST.,  BHEA.  CA  92621 
TEL  714-871-2009 


WIRED C  TESTED 
*  MODEL  TSD  - 

$59.95 


NEMAL  ELECTRONICS 

COAXIAL  CABLE  SALE 


^HCStQflf  — 



vr  v 


RG8U-20rt   PL^S&ea  end 
RG2UUdb^  stiver  sh.oid  50 ohm 


£4.35 

st.ssm. 


•/; 


WLYETHYLENE  OJELECTfllC 

RG59AJ  mil  spec  96%  shield. ..  Wf* 

RG5T3  noriconi am maTing  95%  sheild  mil  spec   3*Cift 
RG 1 744J  mi  i  spec .  9&=  k  5b  ield  1 0e/f  \ 

RG1 1U  96 :  £  ihieJd,  75-onm  mil  spec  25fJlt 

RGBU  95^-c  shieia  mil  spec       I29J&1QQ  ft.  or  3l«m. 
RG&A  U  ^ouDie  soieid.  ?&<ihm  2$vt\. 

RG58AU  ^iranded  mir  spec  I2t/fl. 

RG56  mil  spec  96=  c  shield  tlcJM 


LOW  LOSS  FOAM  DIELECTRIC 

RG8X  95 %  sbieid  . .  S14.9S/1O0  11. 

RG59/U  70%  copper  braid 

RGoU8(]%  sti.^ia 
RG5BU  80%  shield 

RG5BU95%  ahieJd  

RG59U  100%  foN  shield,  TV  (ype  „„, 

RGflU  97%  shield  1 1  ga.  (equiv  Beiden  8214] 
Hea  vy  Du  1  y  Roto  r  Ca  ble  2- 1 6  ga,  6- 1 8  g  ■  i 
Roior  Cable  B-con  2-18  ga.  6-22  ga 


0r17«f1i 

9*m. 

lOt/fl 
1(Wtl. 

sic/rt 

3130/11. 

1&«;fi 


Grounding  strap,  heavy  duty  tubular  braid 
3M6  in.  tinned  coppflr  lOc/ft 

3W  in.  tinned  coppef  30e/rt 


CONNECTORS  MA0E  IN  USA 

Amphenol  Pl-259  79« 

PL-2^  TeftonJSiJver  Si  .59 

PL  259  p  u  sh  on  a  dap  re  i  she  M  l  (WS3. 89 

PI  259  5.  SO  239  10/S5.B9 

Double  Male  Connecto*  S1 . 79 

Pl  258  Oou  b  le  Fe  m  a  le  Con  nee  lot  98c 

t  fl  patch  cord  «>RC A  I ype  plugs  i?ar bend  37S1.0C 

Reducer  UG  175  Of  176  10/S1  9S 

UG  25fnPL259loBTS(Cl  12.95 

ElbCA*  .M3591  Si  79 

F59A(TV  typt?j  10JS2..15 

UG21D/U  AmphenolTypcN  Male  Tor  RGS  S3. 00 

BNCUGaaC/U  male  .51.25 

3/16  inch  Mike  P<uq  lor  Collins  ole  S1.2S 

UG273BNCtoPL-259  S3  DO 

FREE  CATALOG 
COD  add  $2,00— FLA.  Res.  add  S%  Seles  Tax 


Orders  under  530  00  add  $2  00 

Connectors— shipping  10%  add*lf  $3,00  minimum 
Cable— Shipping  $3.00  per  100  ft. 
12240  NE  14th  Ave.,  Dept    73  ,  No.  Miami,  FL  33161      Call  (305)  893-3924 
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SPECTRUM  ANALYZER 


I'D: 


TS-1010'UPM  84  Anaiyzer  tor  10 
Mhz  to 44  GHz  in  8  bands;  20  KHz 
resolution  @  3  db  points  Dis- 
persion: 0  5-25  Mhr  above  55 
MHz;  0-60  db  IF  attenuation  in  6 
db  steps.  With  5ADP7  CRT;  re- 
quires 115,230  VAC. 
17,3x19.5x26,  180  lbs  sh. 
Used-reparable .  .  JI3T.  $265 


ACCESSORY  KIT  including  filters,  attenuators,  and 

adapters  , wser  purchase  S85 

TRANSIT  CASE. .$15  MANUAL,  partial  repro  ...S15 
R-1420  UHF  RECEIVER,  30-300  MHz  AM-FM-CW  in 
two  bands;  selectable  20  or  300  KHz  bandwidth 
Same  as  CEJ  905A.  3.5x  i9x  15,  25  lbs  sh. 

Used -reparable  w.  repro  book ,, J499T.5395 

R-390AJURR  HF  RECEIVER.  0.5-32  MHz  in  32  bands; 
mechanical  Tillers  2-4-5-1 6  KHz  With  meters,  UPS  in  2 

pkgs  Used -reparable $215  Checked    $335 

Excellent-checked  $400  Manual  partial  repro  $15 
R-648  ARSMt  HF  RECEIVER.  190-550  KHz  arnt  2-25 
MHz  tn  live  bands.  Collins  mfg  .  24  VDC  4  amps  re- 
quired for  dynamotor  Used -fe  para  ble  $155 
Checked $225  Manual  partial  repro    $15 

PhCii  F.O.B-  Lima,  0.  *  VISA.  MASTERCARD  Accopted 
Anew  tor  Shpg    Send  For  &5  CATALOG  SOPPLEMEWT 
Address  Dept   73    •    Phone,  419/227-6573 


FAIR    RADIO    SALES 

1016  E.  EUREKA  •  Box  1105  -  LIMA,  OHIO  -  45807 


EN  Gl  NEE  RIND  CONSULTING 
INTRODUCE* 

'REMOTE  A  PAD 
;        MODEL  RAP-1 

2  FOUR  DIGIT  DTMF 

DECODERS,  PLUS  1 6  DIGIT 

KEYPAD  CONTROL 

TUNE  THE  WORLD  FROM 

YOUR  HANDHELD  VHF^UHF  RADIO 


*  Auif ni  ian«  FKPii  anii  pyr«n   stv  cOnwrtatf  Id  *ui  n)  «■«  twiticdct  which 

*  ^w(|Bt^mpl»flyt^caiiiaiffIfftf"f"t'ude'Ji*0nj  5*#Ff.h*RoC*tlJr[ri3t*Wl*»|im 
rvmqtvM    LtlUM  IC ■  7t*l  -a*  PCClM  EC  f  M   «h«n  u^ng  (h*  PM  ?   -cr.irp.tlmr 
C04?»D&75t    4tz»t-,  PCS  4C3PQ    r-jmMMi  bic?  M 'M»  P  ?ffl 


Mad*  I  RAP-1 

S149.95 


ft— not*  A  P»d' 
Remote  cowror 

•nd  DTMF 


ICOM  IC-OSAT  USER'S 
AUDIO  BLASTER    "MODULE 


9  AfMMIA  .  *  '  aalL' 

•  CsmHM#  «t*rp  t>T  dap 

•  Corrwctt  TAfl  lOW  »uoiu  . 

•  tknn  »  •  ,-ifcatt'i  til^uM  rtiu-ir 

'   <  aioimta  *M<tin  low  sitf-r  ■i.piv 


N  DM    AV>l[«blB 

for  IC-&AT 


Mnrtrti  AB  1     $19.95 

Pnr.ti  includes  posts cb  and  handling   IJ5  A  HA  res  add  B% 


Send  check  or  money  onfisr  to 

ENGINEERING  CONSULTING 

583  CANDLEWQOD  ST  .  BREA  CA  92G21 
(714)671-2009 


Bring 

things 

down 

to 

your 

level! 


With  The  HAZER  Engineered 
for  Rohn  20  &  25  Towers 

Antennas  and  furtator  mount  on  HAZER  complete 
system  trams  lower  *n  vertical  upngM  pos*\  ron  Safety 
lock  system  operates  wnde  raising  of  lowertng  Never 
can  tall  Easy  to  install  and  operate 

Complete  Ml  tot  50'  or  less  towe*  includes  winch, 
cabte.  hardware  and  instruct  tons 

Hazer2- Heavy  duty  alum  i2sq  It  >oftd  S297.0O  ppd. 
Haze*  3    Standard  alum  ft  tq  ft  load  $213  00  ppd, 

Hwer  4-Heav,  gat.  &f«M6  *q  n  load  5278.00  ppd- 
Bail  Thf ust  bearing  TB-25  for  any  of  above     $4250  ppd 

Martin  also  mfgs    aluminum  towers  specifically 
engineered  tor  use  with  the  HAZER  Two  Stfes  -  M- 1 3 
(13"  wide)  and  M-1S  (18"  wide)    Limned  supply  of 
factory  doseouts  al  M*  1 3S  lower  sections  ai  25%  disc 
9/W85  thru  10/15/05.  Ordef  now 

GLEN  MARTIN  ENGINEERING  INC. 
P.O.  BOX  7  253 

Boonville.  Mo,  65233 
616-882-2734 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 


You  have  a  large  technical 
audience  that  speaks  English 
and  is  in  need  of  the  kind  of  mi* 
erocomputer  information  that 
CW/Peterborough  provides. 


Provide  your  audience  with 
the  magazine  they  need  and 
make  money  at  the  same  time. 
For  details  on  selling  inCider, 
80  Micro,  Run,  HOT  CoCo 
and  AmigaWorld,  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

386  PARK  AVE-,  SOUTH 

NEW  YORK,  NY  10016 

PHONE  (212)  686-1 520 

TELEX— 620430 


THE 
CHOICE 

IS 
YOURS 


Available:     August  (?) 


Unassembled  Kit 
No  Warranty 
Service  Assistance  (?) 


Available: 


April,  1985 
Dayton 


Price; 


^u    $219.00 


Fully  Assembled  Unit 

Full  One-Year  Warranty 

Complete  Service 
Facility  &  Staff 


"When  You  Buy  Say  IT 


BUT  LOOK  BEFORE  YOU  LEAP 

Both  units  are  Packet  Radio  Terminal  Node  controllers 

with  AX. 25  protocol,  a  standard   RS-232  compatible  port, 

and  command  format  software.    But  many  differences  exist  too. 

Buying  the  Kantronics  Packet  Communicator  makes 
sense.  You  know  our  reputation  for  quality  products 
and  after-sales-support.  You  know  the  Kantronicstradition  of  mak- 
ing computer  interfaces  and  software  that  work.  So  take  your  pick, 
the  unassembled  kit  with  no  warranty,  or  the  guaranteed  Kantron- 
ics Packet  Communicator,  ready  to  work  in  your  shack. 

With  a  price  of  $219  we  think  the 

Kantronics  Packet  Communicator  is  more  than  a  bargain, 

It's  the  smartest  buy  you'll  make  this  year. 

I  Kantronics 

1 202  E  23rd  Street    191 31 842-7745 
Lawrence,  Kansas  66046 
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INTERNATIONAL 


Each  month,  73  brings  you 
ham  radio  news  from  around  the 
world,  in  this  collection  of  re- 
ports from  our  foretgn  correspon- 
dents, we  present  the  latest 
news  in  DX,  contestst  and  events, 
as  well  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  in  other  countries* 

If  you  would  like  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73  Magazine,  Pine  Street, 
Peterborough  NH  Q3458,  USA, 
Attn:  Perry  Donham  KW10. 


AUSTRALIA 

Kirsti  Jenkins  Smith  VK9NL 
POBOXBO 
Norfolk  Island 
Australia,  2899 

NORFOLK  ISLAND 

For  the  OX  listener  to  pick  up  Radio 
VL2NI,  conditions  have  to  be  exception- 
ally freaky.  Norfolk  Island  s  noncom- 
mercial and  only  broadcasting  station 
Iransmlts  daily  from  1830  UTC  to  1130  UTC, 
running  1B  Watts  on  1566  kHz.  tt  is  de- 
signed to  cover  Norfolk  Island  "from  coast 
1o coast"  all  15  square  miles  of  it 

Back  In  the  early  sixties,  the  dally  trans- 
mission only  lasted  ten  minutes,  The  Ad- 
ministration switchboard  operator  would 
leave  the  switchboard  to  briefly  tell  us 
about  the  weather  and  any  meetings  or 
other  community  functions  to  be  held. 
Thai  was  It. 

Gradually,  the  lime  on  air  Increased  lo 
half  an  hour,  filling  In  a  few  birthday  greet- 
ings and  sometimes  a  short  request  ses- 
sion. The  broadcasts  were  popular,  Listen- 
ing was  a  must  for  anyone  living  on  the 
island.  A  second  transmitter  was  situated 
at  the  akport,  and  the  QIC  (officer  In 
charge)  there  would  entertain  on  Satur- 
days, playing  popular  music  interspersed 
with  progress  reports  about  the  weekly 
flight  from  Sydney, 

As  time  went  on,  more  people  became 
involved  with  VL2NI.  Volunteers  from  ihe 
community  at  large  took  over  the  job  as 
announcers,  stretching  the  transmission* 
to  (est  until  Junchlime.  Then  ministers 
from  various  churches  would  go  in  one 
day  each  week  and  present  a  religious  pro- 
gram, so  the  station  actually  remained  on 
sir  until  2.00  pm  local  time. 

An  old  commercial  receiver  was  put  to 
use  to  pick  up  Radio  Australia's  snort- 
wave  program,  which  men  could  be  re- 
layed over  VL2NI,  This  enabled  everyone 
to.  for  instance,  listen  lo  world  news  with- 
out the  need  fot  a  personal  shortwave  re- 
ceiver, BBC  and  ABC  (Australia I  kindly 
made  available  ready-made  programs  on 
tape,  thereby  creating  a  variety  in  the  dally 
broadcasts. 

In  later  years,  VL2NI  became  updated 
with  modern  equipment,  operating  FM 
and  AM  simultaneously, 

A  host  of  announcers  ensures  that  the 


station  is  on  air  all  day  until  1 1:00  pm  local 
time.  VL2NI  is  a  "one-man  show"  The  an- 
nouncer  has  to  do  tl  all  him/herself— ar 
range  the  records  or  tapes  to  be  played, 
read  the  news,  answer  the  phone,  pick  up 
Radio  Australia,  and  so  on.  None  of  the 
announcers  is  trained,  but  they  seem  to 
manage  okay. 

"Doing  the  broadcast"  is  only  a  sideline 
for  them  all.  They  have  other  work  where 
they  earn  their  real  living,  so  each  does 
only  a  few  hours  a  week.  We  know  this,  so 
if  a  particular  record  comes  lo  an  end,  fol- 
lowed by  silence,  we  don't  panic  and  kick 
our  sets  to  make  them  work.  We  know  the 
next  announcer  has  been  delayed  but  will 
be  along  shortly.  We  also  understand 
when  a  record  gets  stuck  on  a  chip  tor  a 
white  that  the  announcer  has  had  to  duck 
out  somewhere;  but  will  be  back. 

The  staff  is  enthusiastic  and  willing. 
When  funds  are  low  and  the  budget  is 
strained,  they  nave  on  occasion  banded 
together  and  arranged  rundraising  caba- 
rel  nights,  We  then  have  the  pleasure  of 
seeing  our  announcers  live  on  stage, 
doing  their  own  thing.  Always  a  popular 
evening  with  the  public. 

Once  a  month,  the  island's  population 
sits  glued  to  their  sets  listening  to  the  Leg- 
islative Assembly  meeting  which  Is  broad- 
cast live  direct  from  the  Assembly 
chambers.  Needless  to  say,  many  people 
on  the  island  become  personally  inter- 
ested in  the  doings  of  our  politicians.  The 
evening  following  the  meeting  Is  thus  set 
aside  for  a  rebroadcast  for  those  who 
missed  the  original  and  for  those  who 
want  to  check  up  to  see  H  they  heard  right 
the  first  time. 

Basically,  the  daily  broadcasts  are  what 
they  have  always  been.  "News"  consists 
of  weather  forecasts  and  notices  Of  meet- 
ings, the  ETA  of  ships  and  airplanes,  with 
special  early-morning  broadcasts  to  in- 
form lighterage  workers  when  the  ship  is 
due  to  start  unloading.  Then  there  are 
birthday  greetings  and  requests.  The  birth- 
day request  session  is  very  popular,  espe- 
cially among  Ihe  Island's  young.  They  are 
not  Influenced  by  what  the  media  dictate 
people  to  like.  Here  'The  Teddybears" 
picnic"  rates  head  and  shoulders  above 
any  pop  tune,  Outsiders  have  even  been 
known  to  wonder  If  it  is  our  National  An 
them. 

The  Imported  programs  help  in  keeping 
the  station  going  on  an  a 1 1-day  basis,  and 
when  the  opportunity  is  there,  the  staff 
will  broadcast  direct  from  various  sports 
activities  and  other  community  functions. 

A  resident  technician  keeps  an  eye  on 
the  equipment,  again  as  a  sideline— he, 
too,  earns  his  living  elsewhere 

All  in  all,  VL2NI  is  a  true  community  ra- 
dio station.  By  community  effort  it  has  be* 
come  an  important  medium  lor  binding 
the  community  together.  We  know  who 
has  a  birthday,  who  has  had  a  baby,  who 
has  passed  on,  what  meetings  are  to  be 
held,  what  the  weather  will  be  like,  when  a 
ship  is  due,  when  the  plane  is  arriving,  and 
when  it  is  "departing  back" — in  the 
unique  terminology  used  by  VL2NI  We 
know  what  our  politicians  are  up  to  and. 
reading  between  the  lines  as  it  were,  we 
can  make  a  guess  at  other  things 

Many  years  ago  reports  from  Europe  in* 
dlcated  that  VL2N1  had  been  heard  there. 
So  you  never  know  your  luck  tt  would  be 
Interesting  to  know  if  anyone  tn  recent 
times  has  happened  to  hear  the  station  on 
air. 


CYPRUS 

Arts  Kaponfdes  5B4JE 
PQ  So*  7  723 
Limassot,  Cyprus 

During  last  March,  the  Cyprus  Amateur 
Radio  Society  had  Us  annual  general 
meeting.  At  this  meeting  a  new  Council 
was  elected  as  follows— Totos  Theodds- 
siou  SB4AP,  president.  Arts  Kapomdes 
5B4JE.  secretary.  Pan  tens  Ly  trices  5S4CF, 
treasurer,  and  four  council  members. 
Chns  Demethou  5B4EI.  Thanos  Aposto- 
(ides  5B4CR,  Solos  Mlltladou  5B4JX,  and 
Soros  Metaxas  5B4LB. 

Larry  Day  5B4LD  has  undertaken  the 
task  of  writing  up  the  history  of  amateur 
radio  In  Cyprus,  We  wish  htm  luck  In  his 
research  and  we  are  sure  hia  work  will  be 
of  interest  not  only  in  Cyprus  but  also 
abroad.  We  hope  by  the  end  of  the  yea*  to 
give  the  readers  of  73  a  shod  summary  in 
this  column. 

Andreas  Mavndea  5B4LP.  the  well 
known  DXer,  was  granted  a  special  it- 
cense  to  experiment  with  a  crossband 
system  using  2m  (repealers  or  simplex} 
and  10m.  We  are  sure  that  many  amateurs 
in  Cyprus  wilt  benefit  from  it 

Again  this  summer,  Cyprus  repeaters 
R4  and/or  R5  are  linked  with  SV9  and  SV5 
via  R3  in  Heraklionr  Crete,  or  simplex  con- 
nee t ions  from  SV  to  R4  and  R5  In  Cyprus. 
The  system  this  year  is  slightly  different. 
5R4JX,  instead  of  using  the  VOX  system 
which  he  constructed  last  year,  now  has 
constructed  an  rf  activated  switch  with  a 
short  bleep  at  the  end  of  an  over/'  which 
seems  to  operate  better  than  the  VOX 
used  last  summer  for  this  link.  Cypriot  am- 
ateurs have  made  many  friends  In  SV9  and 
SVS  using  2m  In  this  way.  This  year  also, 
besides  the  usual  4X  and  OD5  stations  on 
our  repeaters  and  also  on  simplex,  we 
have  met  often  on  2m  Mends  from  SU- 
land,  such  as  Ezzat  SU1ER,  Maggl  SIM  MR, 
Bassiounl  SU1BA,  and  Hosni  SUIHfC 

To  celebrate  the  25th  anniversary  of  the 
Cyprus  Republic,  CARS  has  asked  the  li- 
censing authority  to  give  permission  for 
all  584  stations  to  use  the  special  prefix 
5B25  followed  by  the  regular  suffix  of 
each  station.  The  period  for  its  use  is  from 
August  16.  1965\  until  December  31,  1986, 
We  are  certain  that  the  CARS  application 
will  have  a  positive  response,  tt  is  worth 
mentioning  that  this  will  be  the  second 
special  prefix  ever  used  in  Cyprus,  the  first 
one  being  5B$.  which  was  given  for  World 
Communication  Year,  1963. 

Lots  of  radio  amateurs  from  Europe  are 
visiting  Cyprus  as  tourists,  and  they  want 
a  temporary  license.  For  visitors  coming 
from  EEC  countries,  the  USA,  and  Com- 
monweal in  countries,  all  they  have  to  do 
is  to  apply  by  letter  to:  Telecommunica- 
tions Officer,  Ministry  of  Communications 
and  Works,  Nicosia.  Cyprus,  tn  their  letter 
they  must  enclose  a  photocopy  of  their  li- 
cense and  their  address  of  residence  in 
Cyprus— hotel,  etc,  They  must  also  send 
to  CARS  a  photocopy  of  their  license  and 
the  letter  to  the  Ministry.  This  temporary 
license  is  free  of  charge  and  sometimes 
can  be  issued  over  the  counter  in  Nicosia. 
So  if  somebody  visits  Cyprus,  a  call  on  R5 
or  R2  will  raise  up  some  SB*  amateurs. 

ZC4  stations  from  the  British  bases 
seem  lo  be  in  great  demand  nowadays,  so 
I  will  give  some  tips  on  where  and  when  to 
find  some  of  them  First,  on  the  W7PHQ 
net  on  14  227  MHz.  usually  at  2100  UTC, 
ZC4AB  and  ZC4MR  have  a  regular  appear- 
ance. On  mis  net,  I  spend  some  time  my- 


self,  and  it  seems  that  5B4  is  still  DX  on 
20m.  Hi!! 

On  15m,  sometimes  on  Saturday  alter 
noons  around  1300  UTC  on  21.270  MHz, 
you  might  find  ZC4AM/P  operating  from 
the  salt  lake  of  Akrotin.  which  Is  within  ihe 
sovereign  base  area  of  Akrotiri. 

Other  active  ZC4s  are  ZC4CZ  and 
ZC4WW,  and  maybe  also  another  couple 
or  so  from  the  Dhekelia  base  which  can- 
not be  heard  from  my  QTH  due  to  the  skip 
distance. 


CZECHOSLOVAKIA 

Rudolf  Karate  (OK3KFO  ARC) 
Komenskeho  1477& 
955  07  Topolcany 
Czechoslovakia 

QftP  IN  CZECHOSLOVAKIA 

During  the  last  three  years,  the  follow 
ing  stations  were  occupied  with  operating 
QRP:  0K1AIJ,  OK1AMM.  OK10MP. 
QK1DQC,  OK1DWG,  OK1DZD,  QKlFAO, 
OK1ART  OK1MBK,  OfUMNV,  OK2BEI 
OK2BMA.  OK2BTT+  OK2PAW.  OK2S6J. 
QK3YAC,  OL1 BBR,  and  ex-OLSAYF. 

Among  the  most  active  hams  is  Pavel 
0K23MA  who  has  been  operating  QRP 
since  1979,  He  has  made  about  3,000  con- 
tacts altogether,  with  100  DXCC  countries 
on  aJi  shortwave  bands.  He  uses  his  own 
homemade  equipment.  Jindra  OK1AMM 
has  also  fulfilled  the  conditions  for  PXCC 
when  operating  QRP.  Zdenefc  OK1DZD  has 
been  working  on  3,5  and  14  MHz  with  a 
maximum  output  of  1  Watt,  For  the  fulfill- 
ment of  DXCC  he  lacks  25  countries.  He 
has  also  been  using  homemade  transceiv- 
ers. 

Another  active  operator  is  Karel 
OK1AJJ,  who  has  been  operating  QRP 
since  1972,  mainly  on  3.5  MHz.  He  has 
made  5,000  contacts  with  various  equip- 
ment with  Inputs  of  1  lo  10  Watts,  and  his 
contacts  have  been  with  more  than  50 
DXCC  countries.  In  the  80rn  band,  operat- 
ing QRP,  were  the  following  stations: 
OK1FAO.  OK1VLP,  and  0K1MNV. 
QK3YAO.  operating  QRR  has  made  1,000 
contacts  in  the  1.8-3.5-MH2  band. 

Among  the  telegraph  tans  in  the  con- 
test on  shortwave  Is  Milan  OK2PAW.  Ow» 
Ing  to  his  perfect  operation,  he  has 
achieved  remarkable  results.  He  has  been 
working  on  all  shortwave  bands  using  his 
own  homemade  equipment  fn  1982.  dur- 
ing a  period  of  some  months,  OK2BEI 
made  contacts  with  50  DXCC  countries 
and  also  a  large  number  of  DX  com  acts  by 
using  his  1-Watt  transmitter.  He  was  using 
the  ground-plane  antenna  for  ihe  14-,  2V, 
and  2B-MHz  bands.  Milan  OK1DMP  has 
been  working  in  the  14-MHz  band  with  his 
2 -Watt  transceiver  and  has  devoted  his 
time  mainfy  to  QRP  contesting  He  has 
been  using  the  G5RV  antenna  and  a  dl* 
pole. 

OL1BBR  and  OL5AYF  devote  their  lime 
to  QRP  in  the  1.&MHz  band  with  2-  and  3- 
Watt  inputs  They  were  working  also  with 
more  distant  staiions  QRP  activity  is  very 
hight  mainly  in  the  1. 8-MHz  band,  owing  to 
the  fact  that  in  Czechoslovakia  a  very  sen- 
sitive and  perfect  CW  transceiver,  the  'M- 
160,"  began  to  be  produced.  The  trans- 
carver  output  is  one  Watt.  Many  stations 
have  succeeded  in  making  DX  contacts. 

The  last  weekend  In  February.  1&85. 
was  the  CO  WW  1 60-meter  SSB  contest, 
Thfee  members  of  the  0K3KFO  radio  club, 
(Ivan  QK3CUM,  Mllos  OK3CZM.  and  Rudy 
OK3CMZ— the  correspondent  for  73)  have 
probably  made  the  greatest  number  of 
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We  just  struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59.95.  Our  DTD  1  will  decode 
5040,  4  digit  codes  with  the  security  of  wrong 
digit  reset.  It  contains  a  crystal  controlled,  single 
chip  DTMF  decoder  that  works  great  in  bad  sig- 
nal to  noise  environments  and  provides  latched 
and  momentary  outputs.  Why  carry  that  heavy 
gear  when  its  size  is  only  1.25  x  2.0  x  A  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty, 

Instead  of  sifting  through  the  field,.. search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 


$59.95  each 


.-COMMUNICATIONS 
'/SPECIALISTS 


426  W.  Taft  Ave,   Orange,   CA  92665-4296 
Local  (714)99^3021    •  FAX  (714 \  974^3420 

Entire  U.S.A.  1-800-854*0547 


<. 


When  You  Buy,  Say  73" 
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contacts  in  the  1.8- MHz  band,  operating 
SSB.  In  the  contest,  they  were  working 
with  transceiver  UW3DI  (their  own 
OK3CZM  product)  and  a  vertical  antenna 
28  meters  high,  with  a  total  length  of  the 
radial  system  2,000  meters,  They  made 
1,200  contacts,  1,000  of  which  were  with 
the  USSR  (1.6  MHz  is  in  a  local  band  in  the 
USSR,  where  there  are  a  great  many  radio 
amateurs  with  various  prefixes.)  Under 
very  bad  conditions  they  succeeded  in 
making  contact  with  such  stations  as 
9Y4VU,  J87UEE,  YV21R  KV4FZ,  UHS,  UI& 
UJ8.  UM8,  and  six  stations  Item  USA. 

In  Czechoslovakia,  the  most  successful 
hams  for  1984  were  recognized  on  Decern 
ber  5,  1964.  The  win  nets  of  the  work  en 
shortwave  were  the  members  of  the 
OKtKRG  radio  dub:  on  UHF  ii  was  the 
OK1KIR  radio  club.  Both  clubs  are  in 
Prague,  the  capital  of  Czechoslovak  ia. 

Recently.  in  Czechoslovakia,  great  at- 
tention was  given  to  the  location  of  the 
first  contacts  in  the  160-meter  band.  For 
example,  the  first  contact  Czechoslova- 
kia-England on  160  meters  was  made  by 
OKI AA  on  May  5. 1944.  In  the  morning  he 
made  contacts  with  G2K0  and  on  the 
same  day  with  stations  GM5UT,  G3SU, 
G6KP,  G5RP.  and  GM3AL 

In  the  last  few  days  i  received  the  evai 
ualion  of  the  state  contest  held  on  the  oc 
casion  of  the  40th  anniversary  of  the 
Slovak  National  Uprising — the  contest 
was  in  the  1.8-  and  3.5-MKt  bands,  oper- 
ating CWrSSB,  The  winner  in  the  category 
ot  individuals  was  Eduard  Me  leer  OK3EY. 
and  In  the  radio  club  contest,  QK3KF0. 
Both  are  situated  in  the  district  of  Topoi- 

cany  in  Slovakia. 

ITEMS 

During  the  Improved  tropospheric  con- 
ditions of  propagation  In  October,  1984, 
there  were  many  contacts  made  between 
OK  and  G  in  the  l4&MHz  bandH  bul  only 
G4LAW  was  successful  In  making  contact 
from  an  automobile  with  OKI KHWP  with  a 
transmitter  of  10  Watts  and  a  quarter- wave 
antenna. 

The  satellites  RS:  At  the  beginning  of 
1985H  the  sate  1 1  Has  RSS,  R57,  and  RS6 
were  working  safely,  RS?  was  switched  on 
only  when  operating  "robot."  RS5  was 
used  occasionally  for  "codes  to  re/'  and  Its 
robot  was  switched  on.  This  robot  has 
been  out  of  order  for  a  long  period,  but 
Its  transponder  can  be  used  as  a  one- 
channel  converter.  On  January  13,  OndreJ 
0K3AU  upvalued  the  telemetry  of  RSS. 
R57,  and  HSa  and  confirmed  that  the  slate 
of  the  satellites  Is  constantly  good. 

The  output  of  RSS  In  comparison  with 
RSS  Is  a  little  lower,  and  the  lesser  sensl* 
tivily  of  the  receiver  is  also  visible;  that,  on 
the  other  hand,  leads  to  a  longer  durability 
of  the  accumulator  j battery}.  A  visible  de- 
crease of  rhe  source  voltage,  mainly  dur- 
ing the  overloading  of  the  converter,  is 
seen  on  f*S6, 

Every  yea/,  November  1  until  November 
15.  a  state  contest  of  Czechoslovak  hams 
in  making  con  I  acts  with  Soviet  stations 
(just  tike  the  contest  on  oehart  of  the 
Czechoslovak -Soviet  friendship!  is  held.  In 
the  contest  of  individuals,  OKtDNH  had 
1,113  points.  OK1HCH  had  813  points,  and 
0K2JS  had  811  points.  In  the  contest  of 
collective  stations,  OK2RAB  had  4.301 
points,  QK3KH  had  1,145  points,  and 
OK1KWE  had  1.084  points, 

RTTY:  The  radio  club  Station,  OK3KJF. 
in  Bratislava,  announced  its  BOth  con- 
firmed country,  according  to  the  list  of 
DXCCt  by  operating  RTTY  with  BY1PK,  the 
radio  club  In  Peking. 

OK2SPS  and  OK2BJT,  In  Brno,  have 


been  producing  a  microcomputer  system, 
malniy  for  HTTY  and  AfvTTOR,  and  eventu- 
ally also  for  operating  packet.  As  a  direct- 
ing microprocessor,  the  2-Sti  has  been 
chosen,  They  would  like  to  make  the  ac- 
quaintance of  other  persons  interested  in 
this  work. 

In  (he  Czechoslovak  magazine.  Sdato- 
vaci  Technlka,  there  has  been  published 
an  article  about  the  use  of  a  teleprinter  as 
a  printing  machine  for  the  ZX-41.  OK1JT 
immediately  made  the  necessary  device 
and  adjusted  It  for  attachment  to  the 
transceiver  and  has  also  tested  the  device 
in  operation.  Rir  the  time  being,  a  com- 
mon machine  has  been  used  for  recep- 
tion, but  during  the  recording  of  the 
received  text,  the  answer  is  being  pre- 
pared on  the  screen  by  means  of  (he  ZX- 
Bi  The  answer  is  being  broadcast  auto- 
matically at  one  command. 


GUAM 

Edward  L  Campbell  KB6DAWWH2 
300A  Randova 
APQSF  96334 

HAFA  ADA!  FROM  GUAM 

I  was  reading  the  April  issue  and  real- 
ized I  had  not  seen  anything  on  Guam  in 
quite  a  while.  I  thought  I  would  send  a  line 
or  two  to  let  the  readers  know  that  Guam 
is  active' 

The  Marlannas  Amateur  Radio  Club 
(MARC)  is  an  active  club.  The  club  sup- 
ports the  island  with  corn  muni  cat  ions  for 
Its  Island-wide  activities.  And  MARC 
has  just  elected  its  new  officers:  presi- 
dent: John  Conner*  KG6JIC,  vice- presi- 
dent: David  Chart  J  er  WlYRM.  secretary: 
Edward  L  Campbell  KB6DAW  treasurer: 
Steve  Shemenski  KABGVS.  And  our  not 
elected  but  not  forgotten  Island  bureau 
manager  is  Joe  Frekot  AH2G. 

Here  are  some  of  our  more  active  hams. 
On  SSB:  WH2ACV,  KG6RN,  KG6JJH, 
AH2ANf  KSGCt  and  myself;  on  CW:  KfflAX, 
KSflC,  and  AH2Q;  on  OSCAR:  W1YRM  and 
KG6DX. 

So  there  are  many  ways  to  contact  the 
Island.  Also  active  was  KD7P,  who  has  left 
the  Island  to  return  to  the  States.  You 
might  remember  him  on  the  Midway  (KH4j 
DX  pad  it  Ion.  And  we  all  thank  him  for  that. 

In  my  first  letter,  I  thought  I  would  fill 
everyone  In  on  things  that  i  am  hearing 
here  in  the  Pacific,  In  the  last  couple  of 
weeks,  the  States  are  being  heard  starting 
about  0300  UTC.  with  Central  and  South 
America  to  follow.  At  0630  UTC,  the  HIOXA 
r^at  starts  with  P29JS  as  net  control,  {He  is 
also  the  president  of  the  club,)  There  have 
been  as  many  as  40  OX  check-ins  from 
around  the  world.  Some  of  the  check-ins 
are;  BY5BA,  VK9NL,  VKQJC,  KC6HA, 
TRBJLD.  9V1TL,  A35SA,  5W1AU.  and 
J37AH. 

At  about  0930  UTC,  Europe  starts  to  run 
on  15  meters.  Then  about  1 100  UTC.  Africa 
starts.  I  have  a  sked  with  my  manager, 
ZS2DK,  at  1130  UTC  on  21-250  every  Sun- 
day, Then  about  1330  UTC,  the  States  start 
again,  Most  of  the  stations  I  hear  are 
pointed  to  Europe,  not  knowing  that  the 
Pacific  is  running,  I  had  a  nice  QSO  with 
KV4AD  and  W2EMWC6A  at  about  1230 
UTC  on  20  meters.  Plus  I  try  to  catch  the 
PHO  net  starting  at  about  1900  UTC  on  the 
weekends.  Also  on  14.215T  tne  Pacific  PX 
n#t  Staits  with  K87QC  and  the  group 

In  the  two  years  that  I  have  been  a  ham, 
l  have  worked  205  countries  and  ait  50 
states.  !  have  136  countries  confirmed. 
Being  in  the  middle  of  the  Pacific  has  its 
advantages. 


Anyone  who  comas  to  Guam  can  find  a 
lot  of  fun  with  ham  radio.  OX  Is  usually 
open  to  some  part  of  the  globe,  we  do 
have  two  repeaters  here  on  the  island. 
They  are  on  .B4/.94  and  .28/68.  So  please 
bring  your  HT  along  If  you  come.  Our  club 
meets  on  the  first  Tuesday  of  each  month, 
and  ail  visitors  are  invited  to  come  by. 
H  4-4 1 A  was  our  last  visitor. 

1  hope  to  continue  to  bring  you  news 
from  the  Pacific  and  the  island  of  Guam,  if 
you  hear  any  ot  us,  please  give  us  a  call. 
We  are  always  happy  to  rag-chew. 

So  73  from  Guam,  "Where  America's 
day  begins." 


ISRAEL 

Ron  Bang  4Z4MK 

Kibbutz  Unm 

Nagev  Mobile  Post  Office  35530 

tafsaf 

Since  our  last  column,  there  is  quite  a 
bit  Of  news  to  catch  up  on, 

REGULATIONS 
UPDATED  AMD  LIBERALIZED 

Beginning  the  ftrst  of  May,  a  new  table 
of  frequency  allocations  and  power  out- 
putt  went  into  effect  which  has  now 
biuught  the  privileges  ot  Israeli  amateurs 
In  line  with  those  ot  hams  Irom  the  most 
advanced  countries. 

The  big  Item  was  the  allowing  of  1500 
Watts  output  on  all  HF  bands  (excluding 
10.  24,  and  18  MHz  where  maximum  out- 
put Is  1  kW)  for  amateurs  holding  the 
Grade  A  license.  Grade  B  licensees  are 
now  allowed  150  Watts  out,  and  Novices 
15  Watts  out,  gaining  exemption  from  the 
need  to  be  crystal -con  trolled  and  gaining 
the  choice  7-7.05  section  of  the  40-meter 
band  Instead  of  the  20-kHz  section  held 
higher  up  in  the  band  where  they  had  to 
try  to  compete  wllh  horrendously  powerful 
broadcasting  stations.  They  retain  their 
21.1  to  21.15  segment  of  the  15-meler 
band  and  will  now  be  able  to  purchase 
commercially-made  QRP  transceivers. 

Thus,  along  with  the  United  States  and 
Britain,  our  power  Is  defined  by  being  the 
peak  envelope  power  output  instead  of  In- 
put power  dc  of  the  carrier  as  was  the 
case  In  the  past. 

The  other  big  expansion  is  in  the  realm 
of  the  UHF  and  SHF  spectrum.  In  the  past, 
only  six  bands  were  defined  above  70  cen- 
timeters, but  now  there  are  ten:  12.  2.3, 
3,4.  5,6,  10.  24.  47,  75-61.  142-149,  and 
241-250  GHz.  As  with  160  meters  and  the 
WAHC  bands.  Grade  A  amateurs  enjoy  full 
frequency  privileges,  whereas  Grade  9  li- 
censees have  narrower  bandwidth  in  order 
to  provide  an  incentive  to  upgrade. 

Now,  in  the  VHF  and  UHF  spectrum,  the 
Ministry  of  Communications  had  been 
cutting  power  outputs  for  all  services  In 
order  to  clean  up  the  rf- saturated  environ- 
ments of  the  cities,  where  problems  of  in- 
iermod  have  all  but  become  a  way  of  life. 
Thus,  on  the  144-  and  430- MHz  bands, 
peak  FM  power  output  is  now  250  Watts 
for  Grade  A  and  100  for  Grade  B,  but  after 
considerable  haggling,  the  Ministry  made 
an  exception  for  SSB  and  CW.  so  that  the 
hardy  band  of  EME  and  OX  experimenters 
can  use  1000  and  150  Watts  output  for 
Grades  A  and  B*  respect  i very, 

Another  point  of  interest  is  the  deletion 
of  the  CW  subbands,  so  that  where  the  in- 
dividual amateur  uses  what  mode  is  left  to 
his  discretion  and  IARU  recommenda- 
tions. The  one  "loss."  as  it  were,  is  making 
the  10-MHz  allocation  fit  the  IARU  re- 
gion One  band  plan— SSB  will  no  longer 


be  allowed  here  except  under  emergency 
conditions  to  protect  human  life  or  prop- 
erty. 

The  foregoing  Is,  of  course,  a  conden- 
sation of  the  main  points  of  a  Ministry  of 
Communications  circular.  It  must  be 
stressed  that  these  new  regulations  did 
not  come  on  their  own  accord,  all  by  ihem- 
selves.  Rather,  they  are  the  result  of  a 
small  dedicated  group  of  amateurs  in  the 
Israel  Amateur  Radio  Club  who  labored  in- 
tensely to  submit  a  list  of  proposals  to  the 
Ministry  and  persistently  bargained  with 
government  officials,  at  all  times  keeping 
an  atmosphere  of  a  cordial  and  business- 
tike  relationship. 

All  the  radio  amateurs  of  all  license 
classes  in  Israel  gamed  greatly  from  (he 
new  regulations,  and  no  longer  can  any 
amateur  find  a  valid  reason  for  not  sup 
porting  his  national  organization.  I  ARC 
dues  for  a  year  represent  less  than  one 
percent  of  what  I  believe  the  average  am- 
ateur has  invested  in  his  station,  and  thus 
II  is  an  excellent  low-cost  insurance  to 
protect  this  investment 

THE  DEAD  SEA  EXPEDTHON 

(n  the  April  issue  of  73. 1  announced  this 
expedition  to  the  lowest  spot  on  the  face 
of  the  earth;  it  too*  place  from  the  atxth 
through  the  thirteenth  of  that  month.  At 
the  camp  of  4X5DS  (Dead  Sea),  a  number 
of  ients  were  set  up.  One  housed  a  station 
driving  a  t riband  beam,  and  another  was 
equipped  to  load  a  longwire  for  130,  60, 
and  40  meters.  Operators  were  4X4 AT, 
4XBDW,  4X6LQ.  4X6KT.  4X6QM,  4X6FR, 
4X6UX  4X4MU.  4X6L8.  4Z40L,  424UK. 
4Z4VH,  4X6KF,  4X6KJ,  and  DL9BBS,  keep- 
ing the  two  stations  going  on  CW,  SSB. 
and  RTTY. 

Somewhat  over  3300  contacts  were 
made  during  the  week,  all  continents,  and 
some  pretty  rare  places  were  contacted, 
Unfortunately,  due  to  the  poo*  conditions 
and  difficult  location  (being  located  half  a 
mile  east  of  a  1000-foot  high  cliff),  few 
contacts  were  made  with  the  United 
States. 

4X4FU,  manager  of  the  Israeli  QSL  bu- 
reau, has  reported  that  he  has  already 
processed  aft  the  outgoing  cards  for  the 
expedition,  the  participant  of  the  expedi- 
tion having  decided  not  to  welt  for  Incom- 
ing cards  first  to  arrive  and  then  answer 
them.  The  organization  of  the  operation 
was  mainly  by  Ahron  4X4 AT  and  the  Bai 
Yam-Holon  club,  and  all  expenses  were 
paid  by  those  participating.  Ahron  asked 
me  to  stress  that  at  no  time  were  funds 
solicited  from  outside  sources,  and  I  hat 
QSLs  were  sent  at  the  club's  own  Initia 
tive.  In  this  way,  he  wanted  to  make  this 
expedition  an  example  of  how  he  feeis 
that  all  amateur  projects  of  this  sort 
should  be  carried  out. 

4X85WSE 

Only  two  weeks  after  the  Dead  Sea  op- 
eration ended,  many  of  the  amateurs  re- 
sponsible for  the  above  set  up  a  station  at 
the  week-long  Worfcl  Stamp  Exhibition 
that  took  place  at  the  Tel  Aviv  Fair 
Grounds,  showing  the  visiting  public  an- 
other way  of  collecting  countries.  One  of 
the  highlights  was  the  visit  of  the  Presi- 
dent Of  Israel,  His  Excellency  Mr  Harm 
Herzog,  to  the  pavilion  and  his  receiving 
an  explanation  of  how  amateur  radio  fos- 
ters international  goodwill. 

NEW  AMATEURS 

In  April,  the  Spring  amateur-radio  ex- 
aminations were  held  by  the  Ministry  of 
Communications.  Although  unfortunately 
many  examinees  came  inadequately  pre- 
pared, many  did  pass,  and  as  a  result  we 
now  have  3  new  licensed  amateurs  in  the 
country.  In  terms  of  cal (signs  being  ls- 
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HAM  STATION 

220  N.  FULTON  AVENUE 

P.O.  BOX  4405 

EVANSVILLE,  INDIANA  47710 

LARGE  STOCK  OF  NEW  EQUIPMENT 
AT  DISCOUNT  PRICES 

Orders  1-800-523-7731 

Indiana  (812)  422-0231 

Info  &  Service  (812)  422-0252 

CALL  FOR  PRICES  ON 
EQUIPMENT  FOR  OSCAR  10 

PRICES  AND  AVAILABILTtY  SUBJECT  TO 
CHANGE,  FREIGHT  FOB  EVANSVILLE. 


AEA 


A TU-lOdO- Superb  interface 
CP- 100- Deluxe  interface 

GP-1  -interface 

MP- 1- Micro  patch  .... 
MBA-TOR  Software 

DR-DX/DR  QSO 

PKT-1  Packet  Controller 
Isopoles,  Hot  Rorte,  Software  in  Slock 

AUNCO 


.  .$1100.00 
...  CALL 
13395 
..  129.95 
85  00 
65.00  75.00 
,..      459.95 


Amplifiers  in  slock . 

ASTRON 

RS7A  5-7  Amp   

HS10A  7,5  10  Amp    

RS12A  9-12  Amp   

RS20A  16-?Q  Amp 
RS2GM  16-20  Amp  w/meter 
RS35A  25-35  Amp 


CALL 

S  49.00 

59  00 

69  00 

89  00 

109.00 

135.00 


New  561  Corsair  List  $1354.00 
Call  tor  Discount  Price 

ASTRON 

RS35M  25-35  Amp  wmeter 149.00 

RSS0A  37-50  Amp   19900 

RS50M  37-50  Amp  w.'meier  225.00 

BENCHER 

BY*1  Stack  Chrome/By ^2  Chrome  $39/49  00 

ZA-1A  Baton . ,-  19  00 

B  &  W 

370-15  80-1 0M  Furled  Dipole  $145.00 

AM  1 0-5  Band  Trap  Dipole 76  00 

AT- 55  4  Band  Trap  Dipole  5B.00 
Various  Antennas  &  Coax  Switches  in  Stock 
Butternut 

HF3B  Butterfly  Compart  Seam  $179.95 

HF6  80- 10M  Vertical 119.95 

HF2V  8a-40M  Vertical         115.00 

TBFM60-S  160M  Resonator  49  00 
C  us  he  raft 

A4  Tribander  $269.00 

A3  Tribander  215.00 

A147-11  2M11  EL 49  00 

A449-11  450  MHZ          44  00 

215WB2MJR  Boomer  7900 

230 WB  Stacked  215' s 219.00 

32-19  Boomer  19EL2M   95,00 

A0P-1  OSCAR  PKGE    149.00 

Rinoo  Rangers  2M,  6M,  220  450  39  95 

OAIWA 

CN-520  1.6-60  MHZ  Mtr  ...  $  63.00 

CN-620&1  8-150  MHZ  Mtr    ..  110.00 

CN-630  140-450  MHZ  Mtr 129  00 

CN-410M  3.5-150  MHZ  Mtr  65  00 

CS-401  4  Pos,  Switch       .......  63.00 

ENCOMM 

NEW  f  M-240  25W  FM  Xcwr CALL 

HAL 

Computer  interfaces  &  dedicated  Terminals 


tC-32QO      Caff  lot  Special  PriC9 

HEIL 

Products  in  Stock        CALL 

HUSTLER 

G-7-144MHZ  Vertical $119.95 

G-6-144B  ZM  Vertical 85.95 

G-6-440  MHZ  Vertical 109.95 

6BTV-80-1QM  Vertical 129.95 

Mobrte  HF  &  VHF  in  Stock 
ICOM 

751  Top  of  the  One $1179.00 

735  New  Fantastic  Xcvr         CALL 

271  A'H  2M  All  Mode.  ,           ....  CALL 

471A/H  430-450  MHZ  All  Mode  CALL 

27A-H  Mtr  Mobiles              CALL 

37A220  MH?  Mobile   CALL 

47A  440  MHZ  Mobiles     CALL 

3200  Ouai  Band  144  —  440  CALL 

02AT/04AT  2  Mtr-440  MHX  H.T.'s  CALL 

2AT2MIL  H.T 109  95 

3AT--4AT  220/440  MHZ  H.T.'S    ...  229.95 

Huge  fnventory  of  Accessories  &  Radios 
KANTRONIC5 

Packet  Communicator CALL 

UTU  Universal  Terminal  Unit ....  179.95 

Interlace  N  Deluxe  Interface  229  95 

Challenger  economical  interface  89  95 
KL M     Software  In  Stock  —  CALL 

2M  14C  2M  Circular  Ant.  wCS-2  $85.00 

2M-22C  2M  Circular  Aril   w/CS-2  120. 00 

435-1 8C  Circular  Ant.       w/CS-2  120.00 

435-40CX  Circular  Ant  w/CS-2  . .  149  95 

CS-2  Circularity  Switch  55  00 

2M-lGLBX2Mtr.  Yagi  105  00 

432  30LBXYauj       99.75 

LARSEN 

NLA'  150/220450  Mag,  Mnt    .  .     $39.95  ea. 

NLA  2. 70 Dual  Band  Mag.  Mnt.  Ant.  59.95 


MFJ 

1229  Interface ''free  Software 
1224  Interlace/free  Software 
1228  Interface  free  Software  .     ,  . 

959  3KW  Roller  Inductor  tuner    . . 
949C  300  W  Tuner  w-'O  Load 
94 ID  300  W  full  feature  tuner     . . 

2Q4  Antenna  Bridge 

422  Keyer/ Bencher  Combo     . 

Ml  Ft  AGE 

B1016  tO'-lGOW-Preamp 

B3016  30/1&0W-Preamp    . . . 
B23A  2.'30W-Preamp 
D1010N  W100W  430-450  MHZ 
NYE 

MB-V-A  The  Ultimate  Tuner  . 

SHURE 

444 D  Hi-Lo  Z  Desto  Mic 
TEN-TEC 

NEW  Corsair  —  Very  Nice 
Century  22  CW  Xcvr 
2510  Satellite  Station 
Titan  —  Your  Lasi  Amplifier 
TOKYO  HY^OWER 

HL30V  3  30W  Amp 
HL35V  3  30  Amp  w  Gasfel 
HL160V  3  TO-i60WAmp 
HL  160V25  25-1  SOW  Amp  . 
HL-20U  430-449  MHZ  3  20W  Amp 
HL  120U  430-449  MHZ 

lO.'lOOWAmp  

HC-2000  2KW  Tuner 
HC  400L  Timer  w  Dual  Needle  Mrr 
HRA-2  2  Mtr   Gasfet  Preamp  . . . . 
HRA-7  70  CM  Gasfet  Preamp 

VAESU 

FT -960  Deluxe  Xcvr . 
FT -757  Gen   Cov  Xcvt 
FT-757H  D.  PS   w  fan  ... 
FT-757AT  Auiotuner 
FT-72&R  Multi  Band  Xcvr 
FT-270R  45W  2  Mtr     .... 
FT-2700RH  2  Mtr  440MHZ 
FT-209RH  5W2  Mtr.  H.T. 
FRG-8800  Ht.  Communications 

fleer 
FRG-&600  60-960MHZ  Scanning 

Rcvr    


$159  95 
35.00 
59,95 

289.95 

135.00 

89.95 

71.95 

99.95 

$24995 

204.95 

69  95 

289.95 

$499  95 

$55.00 

CALL 
S  349  95 
409  95 
2175  00 


62.95 

75.00 
295.95 
259.95 
T05.95 

319.95 
295.95 
175.95 
11995 

11995 


$1425.00 
CALL 
175  00 
235  00 
CALL 
375.00 
469  95 
299  95 

499.95 

CALL 


10%  REBATE  on  HYGAIN  Products— Call  for  Details 


USED  EQUIPMENT 


USED  EQUIPMENT 

AEA 

CP-1  Computer  interface $145.95 

AZDEN 

PCS-4300  440  MHZ  $239  95 

PCS-4000  2MTR  . 219  50 

Remote  Cable  -  2000  , 35.00 

PCS-3000/TT  Pact 199  95 

CUSNCRAFT 

A4/A744  40.  20.  1 5,  10  MTR  Yagi  $239.00 

A3/A743  40.  20,  15.  10  MTR  Yagi  189,00 

DRAKE 

TR4CW,  AC4<  MS4  $369.50 

TR6.  AC4 , 389  50 

CW-75  Keyer  69-95 

SSR-1  Gen    Cotf    Revr 169  95 

ENCOMM 

HT-1200  2MH.T $139  50 

ST-440  440MHZ  H.T 199.95 

HEATHKfT 

VL1180  10/8QW  2M  Amp     $  95.50 

HP23B  Power  Supply  69. 95 

IM-4190  Waft  Mtr  Vtif-Uhf B9.95 

HYGAIN 

CD-45  Rotator    $  99  95 

ICOM 

720A,  CW  Gen   Cov $629.95 

740/Keyer 579.50 

730,  PBL  CW 509.95 

R  70  Rcvr 459.50 

230  2M  Xcvr                         9995 

4AT/Tone 199.95 

PS,  15 99  95 

KANTHONICS 

Interface  II S179.95 

Varifflter 49.95 

KENWOOD 

TS820S $493.50 

TS52G.  CW ; 429.50 

TS520 389.50 

TS  520  SE 449.50 

TS  520  SE  (C) 449.50 

VFO-120 ',.'.",.; 99.95 

TS820(C) 469.95 

VFO-820 ; 119.95 

TR2400  169  95 

BM  Alkaline  Batt.  Case 5.50 


KHIWOOO 

TU-35B  Prog   Encoder 14  50 

PB-25H  490MA  B.P 19.95 

ST-1  Base  Chor     2400          . .  39  95 

Leather  Case  -  2400 10  00 

7800  2  MTR    239.50 

7500  2  MTR    129  95 

DC  Module  (520  or  820) .     55  00 

MFJ 

962  15  Kw  Tuner    $159.95 

484  Grandmaster  Keyer 99.95 

810  VHF  Pwr/Swr  MTR    19.50 

313  VHF  Converter  25  00 

402  Keyer 25.00 

732  Filter  [C) 45.00 

MIRAGE 

B1016  10/160W  2M  Amp     $19995 

TEN-TEC 

OMNf  A/B -  $369.50 

570  Century  21     219  95 

243VF0-0MN1 143  95 

234  Speech  Processor  69  50 

214  Electret  Mic 24,00 

215  Mic 19  00 

KR-50  Keyer           69.00 

670  Keyer 2500 

206AXCal.. - 19.95 

YAESU 

FT901OM,  CW,  Fan $599.95 

FT107M,  FP107E 589  50 

mOlZPCWr  Fan   459.95 

FT301D,  FP301   393.95 

FT101E 439.50 

FT101EE 389  50 

FT101B ...  Z59^5 

FT101 299.95 

FTV901 R  XVTR  2  MTR 28995 

YR901 ,  KY901  Reader,  Keybrd  (C)  289  95 

FT22&RD 475.00 

FT221R 289.50 

FT221  W/Preamp 289,50 

FT203  2MH.T. 149.95 

FT207R  2M  H.T. 139.95 

FBA-2  Sleeve 375 

FC  700  Tuner .         >:  69  95 

FRA-7700  Active  Ant 29,95 

FRT-7700  Tuner 40  00 

227RB2  MTR  169.50 

R-7XCVR ,.  289951 


MISC. 

Cubic  Astrc  150 

Covins  Kwm  2A  (Round), 

HAL-OS4100  ASR/ST-6000  (C) 

Wilson  1405  HT   H  Pad.  Mrc. 

Chor  . .       

Standard  2M  H  T  n  Pad  . ... 
Reaftsttc  Hi-Lo  Pocket  Scanner 

Natl   NC-270  Rcvr    

Tempo  10  100W  6M  Amp    .    . 

KOK  2015R  W'TT  Mic  2  MTR 
Viking  Pfrone  Patch    . . , 
Shore  444  HiZ  Desk  Mic 

DEMONSTRATORS 

AEA 

CP-1  Interlace  , . 

MBA-20  Teid 

AMERITRON 

AL-t200Amp 

DRAKE 

7030  Monitor  12  Green 

ECOMH 

ST200  ET  2M  H.T 

ST-442  440  MHZ  H  J,    . 
HT-7T  440  MHZ  H.T 
ST-4QC  4-6  HR  Base  Chor 
ST-8BC  6-8  HR  Base  Chgr 

HAL 

CRI-200  Computer  Interface 

ICOM 

751/P.S 

745  Gen.  Gov  Kcvr 
47lH430-45€  Mhz  .. 
271H  100W2MTR... 
271 A  All  Mode2MTR 
45A440MHZ  1f>W... 
47A  440MHZ  25W  .  , 
2B3  140-150  Mhi  H.T 

MFJ 

825  PEP  MTR  

2044  2M  Amp 

2045  440  MHZ  Amp 

2041  Bart.  Pack 

TOKYO  HY-P0WER 
HL-90U  430-450  MHZ  Amp 


$349.50 

549.95 
CALL 

75,00 
55,00 
4550 
99  95 
75.00 
169.50 
39.95 
2500 


.    $159.95 
45.00 

.$1,225.00 

.  S  85,00 

$15995 
209  95 

79.95 
54.95 
24.95 

.   $229  95 

.11,199.00 
.  699.95 
.  850.00 
.  675.00 
,  499  95 
.  269.95 
.  339  95 
209  95 

.    $  69.95 

55.50 
69.95 
59.95 

$269.95 


TIN*TEC 

260P.SvSpkr    $139.95 

2591  2MH.T 225  00 

VOCOMM 

25/100W  2M  Amp $109  95 

VAESU 

NC-9A  Base  chgr  $  79.95 

203R  ZM  H.T 175.50 

SP980  Spkr'FilterS 42  50 

CLOSE-OUT 

AEA 

AMT-1 $279.95 

KT-3  Keyer.'Trairrer 109.95 

Woodpecker  Blanker  109.95 

DRAKE 

7030  Monitor CALL 

70OO-E  CW.  Rtty,  Ascii 399.95 

ENCOMM 

220  MHZ  HT $269.96 

HAL 

CT-210O/2200  Update  Kit    $  75.00 

ICOM 

PS20  P.S./Spkr $149.95 

7072  Interface 89.95 

RAHTRONICS 

Radio-Tap  Interface  &  Software 

Vic  20  or  C-64    $129  95 

TEN-TEC 

225  P.S $149,95 

260  PS 155.95 

USED  EQUIPMENT  IS 
WARRANTED  FOR  30  DAYS 


ITEMS  DESIGNATED  (C) 
ARE  BEING  SOLD 
ON  CONSIGNMENT: 

THIS  WARRANTY  VARIES, 


// 


When  You  Buy,  Say  73" 
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sued,  we  are  now  almost  at  the  and  of  the 
4X6s  (two-letter  suffixes,  with  Novices 
having  an  N  Inserted  after  the  8).  The  4X6 
pfefix,  of  course,  came  after  the  4X4s 
and  4Z4s  were  completed  in  1965  and 
1979.  respect ively.  At  this  rate,  It  looks  Ilka 
our  growth  rate  is  continually  increasing, 
and  let's  hope  that  we  do  not  hit  a  slump. 

THE  I  ARC  ANNUAL  ASSEMBLY 

On  the  thirtieth  of  May.  the  Israel  A  ma- 
leur  Radio  Club  held  its  annual  member- 
ship assembly  at  the  Bar  (Ian  University 
just  outside  of  Tel  Aviv.  A  few  hundred 
members  were  present  for  the  giving  out 
of  awards,  an  open  forum  to  air  viewpoints 
and  propose  resolutions,  and  the  election 
of  a  new  board  of  directors  for  the  coming 
year. 

This  year's  assembly  was  noticeably 
quite  low-key,  with  virtually  no  con  trover 
slat  issues  raised  and  a  dean  bill  of 
heaJth  given  by  the  watchdog  committee 
that  was  elected  in  order  to  report  any  de- 
viations by  the  executive  from  our  club's 
constitution. 

Amongst  the  many  swards  given  out. 
Yair  4X4GI  was  proclaimed  Amateur  of  the 
Year,  and  the  huge  ovation  given  demon- 
strated the  membership's  overwhelming 
agreement.  Since  November,  Yair  has 
been  voluntarily  giving  biweekly  lectures 
to  the  amateur  public  on  the  subjeci  of 
satellite  communications  under  the  aus- 
pices of  AM  SAT  Israel.  In  addition  to  the 
many  articles  he  has  published  on  the 
subject,  these  lectures  have  broadened 
the  knowledge  of  alt  attending,  making 
the  consciousness  of  this  space-age 
mode  of  communications  widespread 
amongst  Israeli  radio  amateurs. 

Elections  were  held,  and  the  new  exec 
utlve  Is  composed  ol  4X4$  AT,  GEt  GT,  GP, 
KMr  MP,  SH,  and  4X6s  LD,  MR  KJ,  and  OM. 
In  their  first  meeting  they  will  divide  the 
responsibillles  amongst  themselves.  The 
membership  committee  consists  of 
4X4FR  4Xes  AS  and  KF,  and  on  the  new 
watchdog  committee  sit  4X4 BR,  4Z4LY. 
and  4X4. 467  (SWL).  We  all  wish  them  sue- 
cess  plus  massive  cooperation  from  the 
rank  and  file  membership,  without  which 
their  mission  will  be  moat  difficult,  If  not 
Impossible, 

4X6  MF 

It  Is  with  great  regret  that  we  announce 
the  passing  ot  Dr.  Steve  Friedland  4X6MF 
(WA60BPJ.  Steve  was  responsible  both  for 
the  setting  up  of  the  4X6TU  beacon  on  the 


14.100-MHz  international  beacon  net  and 
the  Israeli  chapter  of  AMSAT.  Working 
both  abroad  and  at  the  Tel  Aviv  University, 
Dr.  Friedland  made  many  Important  contri- 
butions to  the  field  of  science.  He  will  be 
sadly  missed, 


ITALY 

Maria  Ambrosi  I2MQP 
Via  Stratietia.  U 
30129  Milano 
Italy 

The  contest  season  is  over,  and  even  if 
the  propagation  has  not  been  Loo  good,  It 
has  given  some  good  results  on  all  bands 
and  in  particular  on  40  and  80  meters  You 
can  see  in  the  photos  two  of  the  Italian  top 
contesters,  I3MAU  and  l£VRN. 

Renzo  I3MAJJ  Is  always  active  in  the 
most  important  events  of  the  yean  you 
can  find  him  regularly  in  world  top  scores 
on  a  multi-single  or  multi-multi  team.  His 
antennas  are  always  impressive— a  two 
element  loop  on  160  and  80  meters,  a  4- 
etement  quad  on  40,  and  frelement  mono 
bander  quads  on  10,  15,  and  20l 

Renzo  has  found  some  problems  in  sup- 
plying power  enough  when  all  she  stations 
are  running.  He  has  moved  out  of  town  to 
find  space  enough  for  his  towers,  and  the 
power  line  is  not  enough  for  him.  So  he 
had  to  put  some  generators  outdoors  to 
give  power  to  two  of  the  stations.  In  the 
photo  you  see  only  his  standard  station, 
but  when  all  his  friends  Join  him,  the 
amount  of  gear  is  as  impressive  as  his  an- 
tenna farm, 

Roberto  I2VRN  works  mainly  on  40  me- 
ters. At  the  present  he  is  using  a  4-e Foment 
wide-spaced  monobander  that  gives  a  lot 
of  satisfaction.  In  a  couple  of  months,  a 
new  monster  should  be  on  the  air,  a  ^ele- 
ment wide-spaced  quag!  on  a  boom  100 
feel  long.  All  elements  are  already  pre- 
pared and  the  boom  Is  being  tested  before 
It  Is  mounted.  The  boom  weight  will  be  500 
pounds  and  the  whole  will  weigh  approx- 
imately 1000  pounds.  Roberto  and  his 
friends  had  to  study  a  particular  kind  of 
tower  and  a  very  sophisticated  rotating 
system  that  includes  a  transmission  with 
oil  under  the  pressure  of  10  atmospheres. 
(Sorry,  but  I  do  not  know  how  to  convert  It 


into  pounds  per  inch:  It's  loo  compli- 
cated.) 

During  the  weekend  of  May  18  and  19, 
the  first  International  Italian  contest  was 
on  the  air.  The  participation  of  stations 
out  of  Italy  was  a  real  surprise.  The  20- 
meter  band  was  crowded  with  stations 
coming  from  all  over  the  world.  We  all  had 
the  opportunity  to  work  a  lot  of  USA  sta- 
tions as  well  as  a  lot  ol  USSR,  European, 
and  Japanese  hams.  It  you  had  any  con- 
tact with  I  stations,  please  send  your  log. 
You  will  receive  a  participation  certificate, 
and  the  first  three  US  stations  will  also  get 
a  medal. 

This  contest  also  gave  the  opportu- 
nity to  work  IYI  and  IY4  prefixes— the 
first  one  being  the  QTH  from  wnere  Mar- 
coni did  his  work,  while  the  second  was 
his  home  QTH.  Remember  that  all  con- 
tacts you  had  with  nan  an  stations  during 
the  contest  are  accepted  for  the  Worked 
All  Italian  Provinces  Award,  without  the 
need  for  you  to  receive  the  corresponding 
OS  L  card. 

And  still  talking  about  awards,  I1BSN 
has  just  received  his  last  card  for  the 
5BWAZ.  worked  all  zones l  Franco,  an  elec- 
tronic engineer,  made  a  lot  of  effort  to  get 
it  and  Is  now  starting  to  concentrate  on 
the  SB  WAS;  if  you  hear  him,  please  help 
him' 


LIBERIA 

Brother  Don  art  Stetles,  C.S.G* 

EL2AL/WB8HFV 

Brothers  of  the  Holy  Cross 

St.  Patrick  High  School 

PO  Box  1005 

Monrovia 

Republic  ot  Liberia 

The  Liberia  Radio  Amateur  Association 
has  done  a  public  service— believe  It  or 
not  I 

We  have  proclaimed  ourselves  to  be  a 
pub  I  Ic-aervice  organization,  and  In  all  hon- 
esty we  have  been  looking  for  something 
to  do.  It  seems  that  the  most  we  have  been 
able  to  come  up  with  Is  a  weekly  weather 
report  up  and  down  the  limits  of  Liberia. 
This  has  been  fun.  We  know  the  tempera- 
ture and  rainfall  In  all  parts,  and  If  there  is 
a  storm  with  lightning  or  a  torrent  of  rain, 
we  know  all  about  It.  We  have  records  and 


averages  from  year  to  year.  But— Is  this 
public  service?  Everybody  knows  that 
there  is  a  rainy  season  and  a  dry  season 
When  you  report  that  It  rained  227  Inches 
in  a  given  year,  people  may  react*  "Oh, 
that  much?"  out  then  they  will  say,  "Well, 
I  guess  so" 

In  the  history  of  amateur  radio  In  Libe- 
ria, things  have  been  done  which  were 
really  great  and  which  stand  as  a  credit  to 
the  amateurs  of  Liberia  and  to  the  ama- 
teurs of  the  world.  The  story  of  the  Lassa 
fever  epidemic  Is  a  prime  example.  In  re- 
cent years,  however,  our  record  Is  not  so 
good,  and  in  the  case  of  the  Mono  River 
disaster,  trie  amateurs  were  not  there. 

Then  on  Saturday,  March  10,  1965,  at 
seven  hundred  UTC,  it  happened.  The  am- 
ateurs received  an  official  request  to  sup- 
ply communication  at  the  first  annual 
Omega  Run,  which  was  sponsored  by  the 
American  Women  in  Liberia.  We  went  out 
with  our  HTs  and  demonstrated  real  ama- 
teur efficiency.  We  set  up  a  base  station 
(net  control),  then  we  deployed  HT  opera- 
tors at  strategic  positions  around  the  race 
course.  Yours  truly  manned  the  half-way 
point  (which  was  also  a  first -aid  station) 
and  had  drinking  water  for  those  who  felt 
the  need  for  it  We  had  an  operator  at  the 
hospital  in  town  and  had  an  ambulance  on 
standby  at  the  site  of  the  race. 

The  Omega  Tower  Is  the  highest  man- 
made  structure  tn  Liberia  (1100  ft. I.  It  holds 
up  one  end  of  a  dipole  antenna  which 
forms  part  ot  a  worldwide  navigation  sys- 
tem. The  antenna  tower  is  supported  by 
guy  cables  anchored  along  the  circumfer- 
ence of  a  circle  of  5  kilometers.  The  ser- 
vice road  forming  this  circle  served  as  the 
race  course. 

The  American  Women  cf  Liberia  are  a 
very  active  group;  they  gather  funds  to  be 
used  for  scholarships.  They  are  Interested 
especially  In  helping  deserving  students 
on  the  high-school  level  Their  work  Js  ef- 
fective and  appreciated  in  Liberia. 

The  races  were  In  no  way  designed  for 
trained  athletes.  Participants  were  old  and 
young,  fat  and  lean,  and  even  several  that 
were  handicapped.  One  brave  soul  did  the 
whole  length  on  one  leg  and  a  pair  of 
crutches. 

It  was  the  job  of  the  amateurs  to  moni- 
tor the  whole  course  and  report  accidents. 
We  were  instructed  to  watch  for  symp- 
toms of  heat  prostration  because  the  day 
was  very  hot  and  participants  were  not  in 
very  good  physical  condition.  In  general, 
we  reported  on  the  progress  of  the  race 


&  a. 


Italian  con  tester  Renzo  13MAU 
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<2AOX  and  12YRN  at  t2LLD's  shack. 


ALIKCO  ELECTRONICS 


ALINCO  ELECTRONICS 

RO  Box  70007     •     Reno,  Nev.  89570 

44  Glen  Carran  Circle     •     Sparks,  Nev,  89431 

Phone  (702)  359-1414     •     Telex  4993999  EGELECTR 

International  Division  of  ALINCO  Group 


RF  POWER  AMPS 

(All-mode  VHF  2m-7tk;m)  With  flx  Praamps 


DC  POWER  SUPPLIES 

(From  4  to  55  Amperes) 


ELH-230D* 

*  HEAVY-DUTY 
HEAT  SINK 

*  LOW  PASS  FILTER 
INSTALLED 

*  PROTECTION  CIRCL 
BUILT  IN 

*  RELIABLE 
&  RUGGED 

*  CLEAN  RF  OUTPUT 


I 

Model 

ELH^30O- 

Frequency  Range 

144-148  MHz 

Modes 

FI4-SSBCW 

Input  Power 

1W-3W 

Output  Power 

30W 

Power  Source 

OC  13.BV/45A 

RX-Preamp 
(Approx.) 

10  oB 

Input  A  Output 
Impedance 

SOOtn 

'     n-                                        t-        t 

a64"x1.64'x6  52' 

Dimensions  (in.) 

(WkHxO) 

Nel  Wl    i  Appro*  > 

1.11  Lbs. 

input  Voltage 


Output  Voyage 


Mains:  1 15V  AC 
{Norn ) 


Output  Current 


Voltage 


Power  Consumption 

Circuit  Protection 
System 


Dimensions  I  In  \ 
(LxWxH) 


Weigh] 


1CM5V  DC 
(AdjustaWe) 


2SADCC«n.; 
30A  DC  Ma* 


Under  30mV.  P-P 
(Rated) 


770VA  (Rated) 


Note:  Other  models  available  for  £M  and  70CM. 


*  IC  SERIES 
REGULATED 

*  AUTOMATIC 
CURRENT  LIMITING 

*  HIGH  STABILITY  „ 

*  VOLTAGE  ADJUSTER  / 
ON  SOME  MODELS   / 

*  FULL  METERING        I 

■Mote:  Man/  d titer ent  power  supply  Models  available  from  4 A  to  55A  output       I 

current.  _j 


Shut-oown  type. 
Auto  current  limiting 


13  34*  x  9.6'  *  6,32' 


1092  Lbs. 


EP-3030" 


CALL  OR  VISIT  YOUR  NEAREST  ALINCO  DEALER  OR  WRITE  FOR  OUR  DEALER  LIST. 


"WATCH  ALINCO  GROW" 

MORE  EXCITING  EQUIPMENT  AND  ACCESSORIES  ON  THE  WAY 


I 


• 


•  I 


I 


The  RF  Wattmeter  Mode!  81000-A  from  Coaxial  Dynamics,  Inc. 
does  more  than  provide  accurate  rl  measurements.  Testing  of 
transmission  lines,  antennas,  connectors,  fitters  and  related 
components  can  reveal  unknown  problems  and  assure 
optimum  equipment  performance. 

The  81000-AK  Watt  kit  features  this  easy-to-read  RF 
Wattmeter  (pictured  here),  with  its  optional  carrying  case  and 

an  array  of  elements  and 
accessories.  Coaxial 
I     Dynamics  elements  can  be 
purchased  separately  for 
use  in  other  manufac- 
turer's Wattmeters.  For 
more  information  on  the 
81 000- A  Wattmeter  or  any 
of  the  complete  line  of 
Coaxial  Dynamics  RF 
products  and  OEM  com* 
ponents  please  contact 
Coaxial  Dynamics,  Inc. 


SPECIAL  ELEMENTS 

AVAILABLE  FOR 

CELLULAR  RADIO 


COAXIAL 
DYNAMICS,  INC. 

15210  Industrial  Partway.  Ctartandt  OH  44135  ■  (216)  267  2233 
Oulstde  Ohio.  WATS:  {600}  Coaxial,  Telex;  940-&30 


*ATT 


**  £  re  p 


V> 


11  When  You  Buy,  Say  73rf 
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and  announced  the  times  as  the  runners 
passed  various  points 

Everyone  had  a  grand  time.  Some  of  the 
people  who  participated  In  the  race  ran, 


some  walked,  some  rested  now  and  then, 
but  everyone  finished.  One  race  was  5  Ki- 
lometers and  one  was  10.  Entry  fees  net- 
ted thirteen  hundred  dollars  for  the 


sponsors,  and  the  runners  are  already 
training  for  next  year. 

The  work  of  the  amateurs  was  appreci- 
ated and  we  have  a  letter  from  the  Ameri- 


can Women  In  Liberie  to  prove  It-  Anyway* 
it  was  a  kind  of  a  first.  We  pulled  It  off  in 
true  amateur  tradition,  end  we  are  looking 
forward  to  next  year. 


BOVE  AND  BEYOND 


Peter  H.  Putman  KT2B 
84  Burn  ham  Road 
Morris  Plains  NJ  07950 


One  ot  the  Questions  that  is  most  fre- 
quently asked  by  newcomers  to  ihe  VHF/ 
UHF  spectrum  pertains  to  leadline  I'm 
quite  surprised  to  find  as  many  hams  as  I 
do  who  spend  several  hundred  dollars  tor 
a  mu  Hi  mode  transceiver  for  2  meters,  add 
on  a  100- Watt  amplifier,  and  then  feed 
their  iSetement  beam  with  RG-3/X  cable! 

On  the  VHF/UHF  bands,  the  transmis- 
sion line  can  be  the  most  critical  link  in 
the  entire  system  Cables  that  perform 
well  on  the  HF  bands  can  exhibit  consid- 
erable loss  at  220  and  432  MHz.  And  mar- 
ginal types  of  cables  ai  HF  become 
virtually  useless  aM«  MHz  It's  import  ant 
to  know  what  to  use  and  when  to  use  it  In 
your  VHF  st  at  ton— even  if  you're  just  run- 
ning a  small  vert  icafty-po  Ian  zed  beam  on 
your  rooftop  to  access  the  local  repeater 
with  your  hand-held- 

Tp  begin  with,  rf  currents  travel  on  the 
skin  of  the  conductor  at  these  frequen- 
cies, not  through  It.  At  some  point  in  the 
frequency  range,  it  even  becomes  Irnprac 
tical  to  use  a  "solid11  conductor  as  we 
know  it  to  carry  these  currents,  hence  the 
use  of  waveguides  at  microwave  frequen- 
cies, To  further  complicate  matters,  the 
dielectric  used  In  coaxial  cable  (that  la, 
the  Insulating  material  between  the  center 
conductor  end  shield)  can  also  absorb  a 
significant  amount  of  rl  energy  as  you  go 
higher  In  frequency. 

Finally,  at  higher  power  levels  the  cable 
Itself  may  break  down  due  to  arcing  over 
the  dielectric.  Many  Is  the  time  lfvo  seen 
conventional  RG-S/U  blown  apart  from 
being  used  with  a  kilowatt  on  two  meters. 
The  cable  heats  up  due  to  absorption  by 
the  dielectric  and  eventually  self  de- 
structa.  So  what's  the  aspiring  VHFer  to 
do? 

Not  to  worry!  There  Is  an  excellent  se- 
lection of  coaxial  cable  on  the  market  to 
fill  the  need  of  Ihe  VHF  and  UHF  enthusi- 
ast at  a  reasonable  price.  These  cables 
are  reliable  and  easy  to  use.  They  use 
standard  connectors  (with  the  exception 
of  hardline)  and  some  exhibit  very  low  loss 
characteristics  for  frequencies  as  high  as 
1296  MHz  using  soft -cable  construction. 
These  cables  are  readily  available  from, 
many  advert  I  sere  in  73, 

Before  we  delve  into  that,  let's  look  at 
why  you  can't  use  certain  cables  it  yog  ex- 
pect to  maximize  your  stations  VHFrUHF 
performance.  One  typical  popular  cable  is 
RG-58AJ.  also  available  as  RG-5&7AU.  This 
small -diameter  50-Ohm  cable  works  weft 
as  a  feedline  in  short  runs  on  16Q.  80.  and 
40  meters  For  many  Novices  and  new* 
comers  to  the  hobby,  this  might  have  been 
the  first  cable  ever  used  in  the  station. 
With  a  rated  toss  of  about  10  d&iQO  feet 
at  7  MHz,  it  worked  just  fine- 
Now  our  budding  hern  has  gotten  a 
Technician  license  and  has  put  up  a  quick 
installation  to  access  the  local  2-meter  re- 
peater with  a  handie-talkie,  using  what 
might  be  an  old  piece  Of  RG*5flAj  running 
about  100  feet  out  of  the  shack  around  the 


fOOf  to  a  small  4-element  beam  Driving 
this  with  his  mighty  2  Watts,  there  is  cotv 
cern  when  no  one  comes  back!  A  quick 
glance  at  the  loss  charts  shows  that  RG- 
56VU  exhibits  6  dB  of  loss  at  this  fre- 
quency- Whoops!  Our  budding  Technician 
might  better  call  the  repeater  on  the 
phone  to  make  a  solid  contact,  as  only  500 
milliwatts  are  being  delivered  to  the  an- 
tenna, which  doesn't  have  ail  that  much 
gain  to  begin  with. 

A  conversation  with  one  of  the  local  ex* 
perienced  hams  brings  the  suggestion 
that  our  Tech  scamper  on  down  to  the 
nearest  radio  store  and  buy  a  length  of 
RG-GAJ  cable  instead.  Okay,  that's  a  better 
choice  since  conventional  solid  dielectric 
RG-8/U  has  about  2.5  dB  of  toss  at  144 
MHz  and  can  also  handle  more  power  If 
needed,  (This  Is  assuming  that  our  Tech 
has  gotten  smart  and  picked  up  a  power 
amplifier  of  about  25-30  Watts!)  This 
means  that  slightly  more  than  half  the 
power  generated  at  the  station  is  making 
it  to  the  beam  antenna 

Now.  let's  assume  that  our  budding 
Tech  has  been  reading  the  monthly  ama 
teur  Journals  and  has  discovered  the 
newer  lower- loss  cables  such  as  Bel  den 
8214,  Saxton  S£oA  or  Bel  den  9913-  After 
deciding  to  make  the  necessary  additional 
Investment,  he  goes  for  the  9913  and  now 
finds  that  his  loss  per  100  feet  is  on ly  1,5 
dBI  (And  If  ought  to  be  for  a  price  of  45 
cents  a  fool,  he  thinks!) 

This  scenario  could  go  on  and  on.  Our 
budding  Tech  might  decide  to  go  crazy 
and  put  In  1/2"  aluminum-jacketed  hard* 
line,  which  has  just  under  1  dB  of  loss  el 
144  MHz  per  100  feet,  or  If  he's  got  a  rich 
uncle,  shoot  the  works  and  put  up  ?}&"  50- 
Ohm  hardline,  which  has  the  best  loss  fig- 
ures—.65  dB  per  100  feet  at  144  MHz. 

As  you  can  see,  there  are  many  options 
available.  The  rule  of  thumb  Is  to  buy  the 
best  cable  your  budget  can  afford,  since 


using  a  cheap  cable  after  a  $900  UHF  mul- 
1 1  mode  hind  of  negates  your  purchase. 
The  mosl  common  complaints  regarding 
the  lack  of  performance  ot  VHF  and  UHF 
transceivers  from  newcomers  to  these 
bands  are  usually  caused  by  inadequate 
antennas  and  transmission  tines!  (f  you 
buy  an  IC-271H  and  a  Henry  2002  1-kW 
144-MHz  amplifier,  don't  use  conventional 
RG-6VU  unless  you  want  to  give  your  neigh- 
Dors  a  spectacular  firework*  display  from 
your  rooftop! 

Believe  It  or  not*  there  are  times  when 
having  a  cable  with  high  loss  characteris- 
tics can  actually  be  usafitf  to  the  VHF/ 
UHF  enthusiast?  For  example,  let's  say 
you'd  like  to  tune  up  a  home-brew  100- 
Walt  solid  state  amplifier  but  don't  have 
an  adequate  dummy  load  and  don't  wish 
lo  shock  the  airwaves  with  your  signal 
(which  mtgni  not  be  tooctean  yei!|-  You  do 
have  a  small  25- Wait  dummy  load  that 
works  well,  but  that's  it  No  problem'  Just 
find  100  feet  of  old  RG  5MJ  and  put  con- 
nectors on  both  ends.  Attach  your  25- Wait 
dummy  load  to  the  far  end  and  connect 
the  other  to  your  amplifier.  The  coax  will 
take  care  of  the  first  €  dB  (75  Watts}  and 
your  dummy  load  can  handle  the  rest  with 
ease.  This  technique  Is  also  useful  for  re- 
ducing the  drive  to  some  of  the  more  pop- 
ular high-power  VHF  and  UHF  amplifiers, 
such  as  the  Henry  series, 

A  quick  glance  at  Table  1  will  show  what 
you  can  expect  from  the  more  commonly- 
available  transmission  lines  used  at  VHF 
and  UHF  frequencies 

As  you  can  see.  selecting  the  right 
feedline  for  your  needs  can  mean  the  dif 
Terence  between  using  your  coax  as  a 
dummy  load  and  making  that  contact  on 
meteor  scatter! 

What  you  ultimately  use  Is  up  to  you 
and  your  station  requirements.  If  a  amaz- 
ing how  many  folks  rush  In  and  buy  equip 
ment  for  the  VHF/UHF  bands  without 
having  some  idea  of  what  they'll  use  it  for 
In  the  first  place!  A  small  amount  ot  time 
spent  before  this  Initial  purchase  will  help 
you  not  only  to  select  the  best  equipment 
for  your  needs  (we'll  cover  this  In  future 
columns),  but  also  the  best  type  of  coax  to 
use.  You  may  be  content  to  know  that  your 
Belden  9913  Is  delivering  about  65  of  the 

Lost  in  den  oo  ft. 


Cable  Type 

50  MH? 

144  MHz 

220MHjt 

432  MHz 

RG'Sa/U(50-Ohm) 

3.5 

6 

76 

nl_flL_ 

RG  59fU  {75-Ohm] 

2.7 

4J 

5,5 

a 

RG^/A  (50-Ohm) 

175 

3 

4,5 

6 

R&SOJ  (50-Ohm) 

1,25 

2 

2.5 

3.5 

RG-11/A  (75-Ohm) 

1.75 

3 

4,5 

6 

Belden  9913  (50-Ohm)* 

1 

14 

2.0 

2-7 

RG-17,  18<5Q-Ohm) 

m 

1-3 

1.75 

2.5 

1/2*  75-Ohm  ha/dNne "  * 

A 

1-2 

1.4 

2.2 

1/2*  50-Ohm  hardline 

3 

10 

%2 

1.75 

7IB*  50-Ohm  hardline 

.35 

-65 

a 

13 

Additions l  Notes 

■  Belden  type  9913  is  an  unusual  cable  in  that  while  It  Is  basically  a  soft-type  RG-BAJ 
cable,  it  usee  an  air  dielectric  around  a  low-loss  #9  conductor  to  achieve  its  low  (oat 
characteristics.  Tne  advantages  of  &ueh  a  cable  are  not  loet  on  those  readers  with  VHF* 
UHF  arrays  on  crank-up  lowers! 

■  75-Ohm  hardline  is  surprisingly  easy  to  obtain.  Many  cable-TV  operators  discard  short 
runs  at  Ihe  end  of  a  long  spool  used  for  wiring  up  a  street  or  a  block  of  streets.  These 
short  runs  can  turn  out  to  be  as  lono,  as  200  feet,  and  the  cable  can  be  had  usually  for 
free  just  by  asking.  Many  hams  sell  homemade  connectors  tor  this  hardline  using  braes 
pipe  fittings,  and  they  are  spotted  at  flea  markets  frequently1  Although  the  Impedance  Is 
not  50  Ohms,  using  this  cable  without  a  matching  network  often  results  In  no  worse  than 
a  15:1  vswr  (and  due  to  manufacturers'  inconsistencies,  it's  often  lower  than  thai!).  Tube 
amplifiers  will  tune  t!  with  ease.  This  cable  is  a  good  choice  at  220  and  432  MHz! 


r*o/»f. 


100  Watts  you're  pumping  into  It  to  the  22- 
element  yagi  up  on  the  tower.  Or  maybe 
you  want  to  get  every  ounce  of  the  power 
from  your  home-brew  6-meter  kilowatt  to 
the  stacked  7-etement  beams  on  the  root, 
so  you  use  7/8*  hardline. 

"Rie  trick  is  to  avoid  putting  yourself  In 
a  hole  by  losing  all  or  most  of  your  signal 
in  the  coaxial  line.  Note  that  I  have  re- 
ferred only  to  coaxial  transmission  lines 
to  this  point  while  balanced  line  or  twin 
lead  may  have  a  lower  loss  characteristic 
up  to  about  150  MHz,  it  just  isn't  practical 
for  99 Vi  of  all  amateur  installations. 

One  final  area  to  be  touched  on  is  the 
choice  of  connector,  and  there  certainty 
are  a  lot  of  'em!  PL-259.  BNC,  type  N. 
HNC.  TNC.  SMA— it  begins  to  sound  like 
a  meeting  of  lobbyists  with  alt  those  ab- 
breviations! in  practical  use,  however, 
most  amateurs  are  familiar  with  three 
types  of  connectors:  the  standard  PL-259, 
or  "UHF*  connector  {what  a  rntsnomerli, 
the  type-N  connector  (long  a  military  stan- 
dard), and  the  BNC  miniature  connector. 

Most  hams  are  acquainted  with  the 
UHF  connector,  more  appropriately  called 
the  PL-259  or  83-1 S  series  from  Ampheno! 
and  other  manufacturers  Believe  It  or  not, 
this  is  not  a  50-Ohm  connector.  However, 
we  usually  don't  notice  the  difference  at 
lower  frequencies  and  they  are  rather  easy 
to  put  on  and  cheap.  But  as  the  frequency 
climbs,  the  impedance  "bump"  that  this 
connector  creates  In  the  transmission  line 
can  then  translate  into  wasted  power — as 
much  as  2  dB  at  432  MHz,  if  It  Is  an  inferior 
grade  plug  (usually  with  a  cheap  dielec- 
tric!). Some  attempts  have  been  made  to 
cure  mis  problem  by  using  a  Teflon™  di- 
electric, and  these  types  of  UHF  plugs 
work  much  better  at  144  and  220  MHz.  I've 
just  tested  one  of  these  plugs  at  1296  with 
a  10-Watt  amplifier  and  found  It  to  have 
about  1,5  dB  ot  loss  at  this  frequency, 
which  still  Isn't  good  enough. 

The  best  choice?  Type-N  connectors. 
also  known  as  UG-21,  These  are  available 
from  many  sources  Including  Am  phenol 
and  Kings.  They  are  not  all  that  expensive. 
They  are  comparatively  easy  to  assemble, 
are  watertight,  and  best  of  all  are  true  50- 
Ohm  connectors!  Replacing  the  previ- 
ously-mentioned UHF  connector  at  1296 
with  a  type  N  resulted  in  picking  up  that 
1.5  d 6  back  agalnl  Type-N  and  UHF  con- 
nectors are  available  to  fit  a  wide  variety 
of  cables,  from  RG-5&7U  up  lo  RG-8AJ  foam 
coax.  The  new  9913  works  well  with  PL- 
259s.  but  the  center  #9  conductor  must  be 
filed  down  to  tit  a  standard  type  N  connec- 
tor 

The  third  connector  mentioned  was  the 
venerable  BNC  connector,  which  many  of 
you  will  recognize  from  your  2-meter  HTs. 
This  is  sort  of  a  miniature  type-N  connec- 
tor and  also  looks  like  50  Ohms.  It  too 
is  watertight  although  somewhat  more 
tricky  to  make  up.  Tnese  connectors  are 
excellent  (or  low-power  applications  {un- 
der 200  Watts)  and  make  good  choices  for 
interconnecting  cables.  I  use  'em  at  432 
and  1296  for  portable  stations,  with  short 
lengths  of  superior^ fade  RG-58/U  or  RG- 
14G/U  Teflon  cable.  These  lengths  are  usu- 
aJfy  under  10  inches.  Again.  BNC  connec- 
tors (or  UG-S6-type  connectors)  are 
commonly  found  from  most  major  manu- 
facturers 

If  you  choose  to  oo  the  hardline  route, 
there  are  many  specialized  connectors 
available  which  we'll  touch  on  in  later  col- 
umns. Until  next  month,  see  you  "Aoove 
and  Beyond.' " 
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JC  745  HF  XCVR/GenCov  755  95 
IC  751  HF  XCVR/Gen  Cov  1179.00 
IC27tA2mXCVH  Special  559  95 
IC  32(50  ?m/ 440  bands  489  95 
IC271H  ICO  wad  2mXCVR  732  95 
IC  Q2AT  2m  NT  10  Memories  CALL 
IC04AT440HT/Touchlont  291 9& 
MT2i2diMarirwMT  219  95 

MSQ-  25-wati  Marirw  Scan  3B7  25 
MSaii-ctoinnei  Marine  NT     325  95 


KENWOOD 

TS-940S  H  F  I fansewver  CAL  L 
TS-43D5  HF  TransCftWJ  SPECIAL 
TR-7950  2m  mottle  <SW  CALL 
Tfl-9t30  2TnAJlmode  25W  CALL 
TR  2600A  2m  FM  scan  HT       CALL 


FftG  9600  Scanner  l  nt  r  q  549  95 
FT  757  HF  XCVR  *tto  mc  699  95 
FT  980  CAT  System  1439  00 

FHG8800SWlftficen^  5T9  9* 
FT2Q9«H2rnHT  Special  299  95 
FT  270IIH  ;  i 45W       369  95 

FT  27MRH  25W  dutf-MMi  499  95 


5 


SANTEC 


STi42Haniffle*a  249  95 

KO*  FM  2033  2m  25-w|«     259  95 

TfiMT 

TEN -TEC 


2591  ftn  Synin  Handheld 
Ceniury22CWXCVfl 
?5iQ  Model  e 
COHSAIH  Mwtet  560 

ARGOSv  II  525D  Digital 


259  §5 
350  00 
4 TO  95 
999  95 
519.9i 


TRITON  425  HF  Amp  1  5fcW    CALL 


Wont  It?  WeVe  Got  It ! 


SCANNERS 


389  00 

99  95 

34900 

212  95 


Call 
169  95 
274  00 
195  95 


REGENCY 

MX40QQ  30-900  MHz 
^ewRioeoiOch.fi-banfl 
HX2O00HT120  9OOMHZ 
MX3000  30  eft  6  Dane 

BEARCAT 

Nt*  100  XL  Handheld 

201  ib-cbaxiaei/jircrafT 

2020  40-c*i^  aif  enft 

210XL 

300  50-cft  scanner/ aircraft  34 1  00 

AMPLIFIER^ 

TOKYO  HY  POWER 
VHF4UHFamps    CALL  tor  Quotes 

DAIWA 

U2035  2mAm(i  230W       &a  $5 

LA  2035B  2m  Amp/pKreAmp   74  95 

MIRAGE 

B1016  2m  Amplifier  10-IBO  242  95 

B2l5  2mAmp  2-150  245  95 

AMER1TRON  HF  AMPS 
AL&O  1200  *aiT  599  95 

AL12001  ShWArnp  1399  95 

KENWOOD TL922  2kW    CALL 

AMP  SUPPLY 

AT  120OA  1200  PEP  Tuner    169  95 

IK  500ZA  2  5  kW  mpersil     999  00 

VOCOM  AMPLIFIERS 

2  waits  &0  wain  ?m  Amp      1 09  95 
2  wails  ■  1 20  walls  2m  Amp   1 69  95 

TE  Systems  GaAs  FEf  .  Call 
ASTRON  Power  Supply 

RS7A         49  95     VS20M     124  95 
RS50A     1S9.95     RS50M    209  95 


...at  a  Discount 

Compare  Our 
Sample  Prices 

Then  Call 

Toll  Free  for 

Orders  &  Quotes 

800-3364799 

(800572  4201  in  VA) 


Htrd  to  gm  through  on  tft*  900  twmbmr? 

of  at  ma 

order  «e  J  at&t  w  otar  mm  1 


• 


13646  Jefferson  Davis  Highway 

WOwJbntfoe  Virginia  22191 

information  £  Sefwce  (703)  643-1=063 

Store  Hours:  MTT    10  a— 6  p 
WF-  lOa-flp,  Sal  10  a— 4  p 

Order  Hours:  MF  9  a-7  c.  Sal  10  a-4  0 

Send  3  22"  stamps  tor  a  toyer 
Dealer  tftQutfies  invited 


Terms:  m  personal  checks  accepted  Prices 
do  ool  include  stepping  UPS  COD  tee  J7  35 

per  package.  Prices  are  sutyect  lo  cnaflflff  with- 
out notice  or  obligation  Products  are  not  sofa 

tef  evaluation,  Authvftfed  returns  are  subject  W 

a  r5&  rasfocfciflg  auO  handling  tee  and  credit 

wtt  oe  issued  to  use  on  your  tie*!  purchase 


INTERFACES 


HAL 
C W  R  6850  Teleread  er  749  95 

CHI  200  MTY/CW  (menace  25^ 

PACKET 

AEA  PKT1  Packer  Contriver  459.95 
Kanrronics  Packer  Cent*  otter  339  95 

HARDWARE 

MFj  1224  with  MFJ  Software  79  95 
Kantronics I nierface II.  2 1 0  95 
AEA  CP  TOO  I  menace  284  95 

AEAGP-ltnterlact  t79  95 

PACKAGES 

MKrotogAifM  Vic  20 /C -64  1 79  95 

i£  i  Mi  c  roan  lor  Patch  119  95 

SOFTWARE 

Kantronici  Ham  text 
Vic- 20  C  64  Appie  CALL 

Kant  ro me  *  HamSOU/Amlor 
Vic  20  C-64  TflS-80  Mai     69  95 

IWiciologAirDrskV20/C&4    39  95 

AEA  Ua^teil  V.C-20/C-64    79  95 

Dr.  OX  by  AEA  95  95 

Dr.  OSO  by  AEA  71  95 

ACCESSORIES 

BENCHER  PADDLES 

Black  / Cti rome  36  95  f  4fi  95 

MFJ  PRODUCTS  Can 

8&WPRODUCTS  Call 
AM  PHENOL  Connecters  CALL 

TELEX  HEADSETS  can 

Pfocom  350.  450.  250 

special  big  discounts 


ANTENNAS 

CUSHCRAFT 

A4  4-element  1 0-1 5- 20m  264  yb 
R3  10-1 5-20nr  Vertical  256  95 

ARX-2S  2m  Rmgo  Ranger       34  95 

KLM 

KT34A4-efe10  15-2nm  334  95 
2nH1xn-element2m  5f.9& 

MOSLEY 

C  L  33  3-  eie  Intend  fleam     265  95 

Pro  37  7*ele  10-15  20m        465  95 

HUSTLER 

6-  BTV  1 0-flOm  VerT/30m  1 20  95 
MOBILE  RESONATORS  Reg  Super 
10 and  15 mete?  it  95  17  95 
30  and  40  meters     1 7  95      25  95 

HY-GAIN 

391 S  TH7DX  I0-15-20m       44  &  DO 

395S  Explorer  14  Tnbartf     305  00 

HYGAIN 

10%  FACTORY  REBATE 

1  AUG  -  30  SEP  1965 

TOWERS,  ROTATORS 

AND  ANTENNAS 

TOWERS 

UNARCO-ROHN 

Self-supporting  towers; 

H  R  K40  40-tect  *  itn  Sas*    1  §6  00 
HB14S  4$-tee*  m\ft  Bsss    264  00 

Gvyvd  loldover  lowers: 
FK2558  58-les1  256  940  00 

FK4554  54-feel  45G        1 296  00 

Straight  Sections: 

20G  Straignl  Seen  on  36  50 

25G  Straight  Sectmn  48  95 

Tower  Packages  Call 

TRI-EX  &  HY-GAIN  Call 
Cable  by  Saxton  Call 

Ca  b  I  e  w a ve  H  a  rd  I  i  ne    Cal  I 

ROTATORS 


Alliance  HD73 
Kenpro  KR5O0  Elevation 
Hy-Gain  Ham  IV 
Hy-Gam  Tailtwisser  TrSt 
Hy- 


105  00 
159  95 
229  95 
269  95 


MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73. 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided*  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 

TO./  Kadio    ,tobKKs,£ssr•n, 

i  ^  \ill«ll€Mira         Farmmgdale  NY  11737 


I 
l 

I 
I 


FAST  CHARGER 


Extend  my  subscription  one  additional  year  for  only  $19.97 
Payment  enclosed  Bill  me 

t  jnjdj  and  Menco  *22-*7l1  yi.  only  US  fundi  dri»n  on  US  bant-  Foreign  Surface 
S3^.*7f|  yw.  onlf  US  fundi  dri*n  on  US  bank,  f  om^n  Aunutt.  pl»»  inquire 

if  you  have  no  label  handy,  pf/nt  OLD  address  here: 


Name 


Address 
City 


State 


Zip 


print  NEW  address  here: 


Name 


Address 
City^ 


State 


Zip 
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for  Kenwood  TH2 1 ,  TH3 1 ,  TH4 1 

HANDHELD 

2-METER    TRANSCEIVERS 


INTRODUCTORY 
PRICE 


$44. 


Optional  A>C+  adaptor  and 
mobile  power  cords  ($19.93) 
Foreign  Orders  •  $56.00 


Charges  in  15  minutes 

Constant  Current 

Automatic  Voltage  cut^rff 

Battery  doesn't  heat-up 

12v-14vdc  input. 

Charge  from  any  point  in  discharge  cycle 

without  developing  "memory1 

Proven  in  daily  use 

Please  add  S3  for  Shipping  and  Handling.  Call  for  COD 
Information.  Florida  Residents  Please  Add  5%  Sales  T^x 

To  All  Orders. 

Charge-Rite 

P.O.  Box  17015 
Plantation, 
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DEALER 
DIRECTORY 


Culver  City  CA 

Jim's  Electronics,  3919  SepuWeda  BlvdU 
Culver  City  CA  90230,  390*S003,  Trades 
4&M886  San  Diego,  827-5732  (Reno  NV)< 


Fontana  CA 

Complete  lines  ICOM,  DenTTon,  Ten- 
Tec,  Mirage,  Cubic;  LunnrT  over  4000 
electronic  products  for  hobbyist,  techni- 
cian ejcperim&nter.  Also  CB  radio  T  land- 
mobile.  Fori  tana  Electronics^  SlilH  Sierra 
Are.,  1  ontana  CA  ^2333,  H22-7710. 


Littleton  MA 

The  reliable  ham  store  serving  NE.  Full 
line  of  ICOM  &  Kenwood.  Yaesu  HTst 
Drake,  Daiwa+  RfitW  accessories.  Curtis 
&  Trae  keyers,  Larsen,  Hustler,  Teles/ 
Hy-Gain  products.  Mirage  amps,,  Astrqn 
P.S.,  Alpha  Delta  protectors,  AftRL  & 
Kantronics  instruction  aids,  Whistler 
radar  detectors.  Full  line  of  coaa  fittings, 
TEL — COM  Electronic  Communica- 
tions. 675  Great  Rd.  (Hti  119),  Littleton 
MA  01460,  486-3400/3040. 


San  Jose  CA 

Bay  area's  newest  amateur  radio  .vtore. 
New  &  used  amateur  radio  sales  &  ser- 
vice. We  feature  Kenwood,  ICOM, 
Azdent  Yaesu,  Ten-Tec,  Santec  <k  many 
more.  Shaver  Radio,  Inc. ,  1775 A  S.  Win- 
chester Blvd.,  Campbell  CA  95008, 
370-66*5. 


New  Castle  DE 

Factory  Authorized  Dealer!  Yaesu. 
ICOM,  Ten  Tec,  KDK,  Kenwood,  AEA, 
Kantronics,  Santec.  Full  line  of  acces- 
sories. No  sales  tai  In  Delaware.  One  mile 
off  1-95,  Delaware  Amateur  Supply,  71 
Meadow  Road,  New  Castk  DE  19720, 
33^7728, 


DerryNH 

Serving  the  ham  community  with  new 
and  used  equipment.  We  stock  and  ser- 
vice most  major  lines:  AEA,  Astron, 
Azden,  B&W,  Cushcraft,  Hy-Cain, 
Hustler,  ICOM,  Kenwood,  KLMT  Lar- 
sent  Mirage,  Mosley;  books,  rotors,  cable 
and  connectors,  Business  hours  9-7  Mon- 
day through  Thursday,  and  9-5  Friday 
and  Saturday,  Riven  del  I  Electronics,  & 
Londonderry  Hoadt  Derry  NH  03038  5 
434^5371. 


Preston  ID 

Ross  WB7BYZ  has  the  largest  stock  of  am- 
ateur gear  in  the  Intermountain  West  and 
the  best  prices.  Call  me  for  all  your  ham 
needs.  Ross  Distributing,  78  So,  State, 
Preston  ID  83163,  852-0830, 


Albany,  New  York 
UPSTATE  NEW  YORK 

Kenwood.  ICOM,  Ten-Tec,  Belden, 
Cushcraft  Larsen,  Hustler,  ARRL,  Hy- 
Gain,  B&Wt  MFJ>  Mirage.  New  and  used 
equipment.  Serving  the  amateur  com  mu- 
ni ty  since  1942.  Adirondack  Electronics, 
lnc.t  1B01  Central  Avenue,  Albany  NY 
12205,  45G4I2D3  (one  mile  west  of  North- 
way  exit  2W). 


DEALERS 

Your  company  name  and  message  can 
contain  up  to  25  words  for  as  little  as  $150 
yearly  (prepaid)*  or  $15  per  month  (pre- 
paid quarterly).  No  mention  of  mail- 
order business  or  area  code  permitted. 
Directory  text  and  payment  must  reach  us 
60  days  in  advance  of  publication.  For  ex- 
ample, advertising  for  the  December  *85 
issue  must  be  in  our  hands  by  October  1st. 
Mail  to  73  Magazine,  Peterborough  NH 
0345S.  ATTN:  Nancy  Ciampa* 


ROPAGATION 


Jim  Gray  W1XU 
73  Staff 
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Buifd  one  of  the  finest  multi-purpose 

ham  rigs  available  and  save. 
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World's  only  automatic  antenna 
tuner  with  18  presets. 


Microelectronics  make  the  new  HW-9 
ORP  CW  transceiver  small  and  light. 


GBCHJOSSGpe 

speeds 

trouble- 
shooting. 


Mote  than  just  a  catalog,  a  trustworthy  guide  to  whafs 
new  in  electronics  and  computers 

News  about  important  product  innovations  is  packed  into  every  page  of 
the  quarterly,  full-color  Heathkit  catalog.  For  many  years,  the  illustrated 
Heathkit  Catalog  has  been  a  guide  to  new  and  exciting  kit  products  for 
people  like  you  to  build.  To  enjoy  and  learn  from  them,  white  saving  money 
in  the  process.  What  sets  the  Heathkit  catalog  apart  is  its  range  of  high 
quality  products  and  accurate  information  to  help  make  your  buying 
decisions  easy. 

Alt  you  have  to  do  is  till  out  the  coupon  to  get  your  copy- 


I  Mail  to:  Heath  Company,  Dept.  011-332 
I  Benton  Harbor,  Michigan  49022 

|  YES!  Please  send  me  a  copy  of  the  all-new 

I  FREE  Heathkit  Catalog. 

I 

1  Name - 


City 


Company 


i 

l  AM  446  D 

kw  in  — 


State 


"When  You  Buy,  Say  73 
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What  To 
Look  For  In  A 
Phone  Patch 

The  best  way  to  decide 
what  patch  is  right  for  you 
is  to  first  decide  what  a 
patch  should  do.  A  patch 
should: 

•  Give  complete  control  to 
(he  mobile,  allowing  full 
break  in  operation. 

*  Not  interfere  with  the 
normal  operation  of  your 
base  station.  It  should 
not  require  you  to  con- 
nect and  disconnect  cab- 
les {or  flip  switches?) 
every  time  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station. 

■  Not  depend  on  volume  or 
squelch  settings  of  your 
radio.  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols. 

*  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be- 
cause there  are  mobiles. 
ONE  OF  THEM  MJGHT 
NEED  HELP. 

•  The  patch  should  have 
standard  features  at 
no  extra  cost,  These 
should  include  program- 
mable toll  restrict  (dip 
switches }t  lone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers,  and  front  panel 
indicators  of  channel  and 
patch  status. 

ONLY  SMART  PATCH 
HAS  ALL  OF  THE 
ABOVE. 

Now  Mobile 
Operators  Can 
Lnjoy  An 
Affordable 
Personal  Phone 

■      OlLIli       m        a 


an    expensive 


•  Without 
repeater* 

•  Using  any  FM  tranceiver 
as  a  base  station. 

•  The  secrei  is  a  SIMPLEX 
autopatch.  The  SMART 
PATCH. 

SMART  PATCH 
Is  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicolored 
computer  style  ribbon  cable 
to  mic  audio ,  receiver 
discriminator,  PTT,  and 
power  A  modular  phone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem,  Sound  simple?   . , . 

rrisi 


With -S WflB-T    PflTC 


I 


TROL 


implex 
Autopatch,  there's  no  waiting 

for  VOX  circuits  to  drop. 
Simply  key  your  transmitter 

to  take  control. 


SMART  PATCH  is  all  you  need  to  turn  your  base  station  into  a  per- 
sonal autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mobile  complete  control.  Full  break-in  capability  al- 
lows the  mobile  user  to  actually  interrupt  the  telephone  party* 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes,  CW  ID  and  much  more, 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 
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Communications  Electronics  Specialties,  Inc. 

P.O.  Box  2930.  Winter  Park,  Florida  32790 

Telephone:  (305)  645-0474       Or  call  toll-free  (800)327-9956 


How  To  Use 
SMART  PATCH 

Placing  a  call  Is  simple. 
Send  your  access  code 
from  your  mobile  (exam- 
ple: *73).  This  brings  up 
the  Patch  and  you  will 
hear  dial  tone  transmitted 
From  your  base  station. 
Since  SMART  PATCH  is 
checking  about  once  per 
second  to  see  if  you  want 
to  dial,  all  you  have  to  do 
is  key  your  transmitter,. 
then  dial  the  phone  num- 
ber. You  will  now  hear 
the  phone  ring  and  some- 
one answer,  Since  the  en- 
hanced control  system  of 
SMART  PATCH  is  con- 
stantly checking  to  see  if 
you  wish  lo  talk.  v«u  need 
to  simply  key  your  trans- 
mitter and  then  talk. 
That's  right,  you  simply 
key  your  transmitter  to 
interrupt  the  phone  line. 
The  base  station  auto- 
malically  slops  transmit- 
ting after  you  key  your 
mic.  SMART  PATCH  does 
not  require  any  special 
lone  equipment  to  control 
your  base  station.  It  sam- 
ples very  high  frequency 
noise  present  at  your 
receivers  discriminator  to 
determine  if  a  mobile  is 
present.  No  words  or  sylla- 
bles are  ever  lost. 


SMART  PATCH 
Is  All  You  Need 
To  Automatically 
Patch  Your  Base 
Station  To  Your 
Phone  Line. 

Use  SMART  PATCH  for: 

•  Mobile  (or  remote  base) 
to  phone  Ime  via  Simplex 
base,  (see  fig  1 J 

•  Mobile  to  Mobile  via  in- 
terconnected base  sta- 
tion* fur  extended  range. 
(see  fig.  2.) 

•  Telephone  line  to  mobile 
(or  remote  base), 

•  SMART  PATCH  uses 
SIMPLEX  BASE  STA- 
TION EQUIPMENT.  Use 
your  ordinary  base  sta- 
tion, SMART  PATCH 
does  this  without  inter- 
fering with  the  normal 
use  of  your  radio. 


WARRANTY? 

YES,  180  days  of  warran- 
ty protection.  You  simply 
can*!  go  wrong. 
An  FCC  type  accepted 
coupler  is  available  for 
SMART  PATCH. 
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YAESU       FT-757GX 
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Celebrate  your  buying  decis 


with  the  money  you  ve  saved 


it  comes  to  getting 
maximum  HF  performance 
for  vour  dollar,  the  choice  is  clear. 

Yaesu  s  FT757GX. 

Nowhere  else  will  vou  find 

p 

so  many  HF  features  packed  into  one 
compact,  mobile-ready  package.  At  a 

irice  that's  got  the  competition 
riffled. 

For  starters,  each  757 
includes  an  electronic  kever  600*Hz 
CW  filter  AM  and  FM  modes.  AF 
speech  processor.  And  a  25-kHz 
marker  generator.  All  at  no  extra 
charge. 

And  working  the  I)X  has 
never  been  easier  with  dual  VFOs, 
single-button  VFO/memory  swap  for 
split-ftequency  operation,  eight 


memories,  and  push-button  quick 
memory  and  band  scan. 

The  757  also  lets  you  listen 
from  500  kHz  to  30  MHz  with  its 
high-performance  general  coverage 
receiver  The  transmitter  covers  160 
through  10  meters,  including  the 
newWARC  bands,  with  100  watts  out- 
put on  sideband,  FM  and  CW 

CW  huffs  will  enjoy  the 
delights  of  full  QSK  operation.  Plus 
the  massive  heatsink  and  duct-flow 
cooling  system  allow  continuous 
RTTY  operation  for  up  to  30  minutes, 
Use  the  FP-757HD  heavy- duty  power 
supply  option  for  continuous- duty 
applications. 

And  of  course,  there's  the 
757s  highly  attractive  price.  It's  the 


perfect  way  to  get  all  the  HF  perfor- 
mance you  desire,  with  money  left 
over  to  apply  toward  other  ham  gear. 
Perhaps  a  power  supply  for  hase  sta- 
tion use.  An  antenna  or  antenna 
tuner.  Or  whatever  else  makes  vour 
operation  complete. 

So  ask  vour  dealer  todav 
about YaesusFT757GX. The  mosi 
celebrated  HF  price/performer  on 
the  air 


Yaesu  Electronics  Corporation 
6851  Walthall  Way,  Paramount 
CA  90723  (213)633-4007 
Yaesu  Cincinnati  Service  Center 
9070  Gold  Park  Drive.  Hamilton 
OH  1 5011  ( 5/3  \  S^  3100 


Prices  and  specifications  \tihjnt  to  change  uitbaut  notice  Omktetyour  iaesu  dealer  regarding  MARS  iteration 


pacesetter  in  Amateur  radio 


(4 


DX-cellence!" 


TS-940S 

The  new  TS-940S  is  a  serious  radio 
for  the  serious  operator.  Superb 
interference  reduction  circuits  and 
high  dynamic  range  receiver  com- 
bine with  superior  transmitter 
design  to  give  you  no-nonsense,  no 
compromise  performance  that  gets 
your  signals  through!  The  exclusive 
multi-function  LCD  sub  display 
graphically  illustrates  VBT,  SSB 
slope,  and  other  features. 

100%  duty  cycle  transmitter. 
Super  efficient  cooling  system  using 
special  air  ducting  works  with  the  inter- 
nal heavy-duty  power  supply  to  allow 
continuous  transmission  at  full  power 
output  for  periods  exceeding  one  hour 

Programmable  scanning. 
Semi  or  full  break-in  (QSK)  CW. 


•  Low  distortion  transmitter. 
Kenwood's  unique  transmitter  design 
delivers  top  "quality  Kenwood"  sound. 

•  Keyboard  entry  frequency  selection. 

Operating  frequencies  may  be  directly 
entered  into  theTS-94QS  without  using 
the  VFO  knob. 


Optional  accessories: 

•  AT-940  full  range  {160-10  m)  automatic 
antenna  tuner  •  SP-940  external 
speaker  with  audio  filtering  •  YG-455C-1 
{500  Hz),  YG-455CN-1  (250  Hz), 
YK-88C-1  (500  Hz)  CW  filters; 
YK-88A-1  (6  kHz)  AM  filter  •VS-I  voice 


•  Graphic  display  of  operating  features,  synthesizer  •  SO-1  temperature 


Exclusive  multi-function 
LCD  sub-display  panel 
shows  CW  VBI  SSB  slope 
tuning,  as  well  as  fre- 
quency, time,  and  AT-940 
antenna  tuner  status. 

•  QRM-fighting  features. 
Remove  "rotten  QRM*  with 
the  SSB  slope  tuning,  CW 
VBT,  notch  filter,  AF  tune, 
and  CW  pitch  controls. 

•  Built-in  FWI,  plus 
SSB,  CW,AM,FSK. 
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compensated  crystal 
oscillator  •MC-42S  UP/ 
DOWN  hand  mic. 

•  MC-60A.MC-8Q,MC-85 
deluxe  base  station  mics. 

•  PC-1A  phone  patch 

•  TL-  922A  linear  amplifier 
»  SM-220  station  monitor 

•  BS-8  pan  display 

•  SW-200A  and 
SW-2000  SWR  and 
power  meters. 


•  High  stability,  dual 
digital  VFO s, 

An  optical  encoder  and 
the  flywheel  VFO  knob 
give  the  TS-940S  a  posi- 
tive tuning  "feel: 

•  40  memory  channels. 
Mode  and  frequency  may 
be  stored  in  4  groups  of 
10  channels  each. 

•  General  coverage 
receiver. 
Tunes  from  1 50  kHz  to 

30  MHz. 

•  1  yr.  limited  warranty. 

Another  Kenwood  First. 

Complete  service  manuals  are  available  for  aW  Jrro-KiBnwood  transceivers  and  most  accessories 
Specibcaifom  Qft&  p*kg$  are  subject  to  change  without  nottce  at  obligation. 


MoreTS-940S  information  is  available 
from  authorized  Kenwood  dealers. 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Compton,  California  90220 


